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1 Introduction

In this contribution, we try to address the remaining issues of on-demand SI.
2 Discussion
2.1 The scenario clarification for the use of MSG1/3 based SI request and SI request using dedicated signalling
In RAN2 #97 meeting, it was agreed that:

 FFS whether the request delivered in MSG 3 can be used for unicast delivery or for delivery of SI by dedicated signalling after a transition into connected, or other options
In RAN2 #98 meeting, we have the following agreement:

 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.

It is our interpretation that the agreement allows broadcast in idle/inactive, unicast in connected. However, it is not crystal clear about whether it is allowed for UE to receive SI in connected while requesting SI in idle/inactive. In this case, the MSG1/MSG3 itself is still used for idle/inactive UE to request for SI broadcast. However, gNB may choose to response in MSG2/4 indicating UE to go to connected state to receive the requested SIs. The motivation for this may be that gNB can use more advanced beam forming strategy based on SS-block measurements & CSI-RS measurements to transmit SI message.
Proposal 1: RAN2 to confirm whether it is allowed for gNB to indicate UE to transit to connected state to acquire SI after receiving SI request from idle/inactive state UE.
In addition, it is also not very clear whether connected UE can use MSG1/MSG3 based method to request for SI. As we know, in LTE connected UE can use broadcasted preamble/PRACH resource to initiate CB-RA. If the preamble/PRACH resources for MSG1-based SI request can also be used in connected, it means UE may be allowed to send SI request using MSG1. The use of MSG1 based SI request may mainly be driven by the case that UL is unsynchronized, where preamble based method can combine SI request and UL sync together, thereby saving signalling and possibly power.
Proposal 2: RAN2 to confirm whether MSG1/3 based SI request can be used for connected UE.

2.2 The relationship between essential SI, minimum SI, required SI and other SIs
Another remain issue is the relationship between essential SI and minimum SI and required SI. In LTE, SI can be categorized into essential SI, required SI and other SIs, which are treated differently. Essential SIs include MIB/SIB1/SIB2. If essential SIs can not be acquired, UE considers the cell as barred. Required SIs, i.e. SIs that UE has to acquire, have different sets for idle and connected UEs. Essential SIs are part of required SIs. If required SIs cannot be acquired, if it is not essential SIs, UE still considers the cell as suitable cell. As for other SIs, UE is not forced to acquire, no special treatment is specified.
In NR, we introduce the concept of minimum SIs and Other SIs. In the following, we list some of the agreements related to the content of minimum SI.
Agreements related to Minimum SI:

1: 
In addition to basic information for initial access to the cell, the minimum SIs should include the scheduling information for broadcasted SIs. [95bis]
2: 
The minimum SI should provide the information of Other SIs available in the cell, including the SIB type and validity information. [96]

3:
If UE cannot determine the full minimum SI of a cell (by receiving from that cell or from valid stored information from previous cells), UE shall consider that cell as barred. [96]

4:
Minimum SI includes at least SFN, list of PLMN, Cell ID, cell camping parameters, RACH parameters. [NR AdHoc #1]

From our understanding, all the currently agreed contents for minimum SI don't go beyond the scope of essential SI (MIB/SIB1/SIB2) of LTE. And since we have already agreed that UE will consider the cell as barred if the full content of minimum SI cannot be acquired, which follows the same principle as essential SI of LTE, we think for the time being it is safe to claim that minimum SI is essential SI:
Proposal 3: Minimum SI is essential SI. RAN2 is kindly asked to use only one of the two terms: "Minimum SI" or ''essential SI''.
The term "Other SIs" refers to all the SIs other than minimum SI. If we agree that minimum SI equals to essential SI, it means "Other SIs" are not essential. Thus, if "Other SIs" cannot be acquired, UE doesn't need to consider the cell as barred. 
Further, it is our understanding that all of the "Other SIs" can be configured on-demand-provided. If a SI is on demand provided, it is referred as "on-demand SI". For on-demand SIs that are not required SIs, UE has the freedom to decide whether to request them, no matter the SI is needed or not. 
Proposal 4: If UE is unable to acquire "Other SIs", UE doesn't consider the cell as barred.

Proposal 5: The term "on-demand SI" is used to refer to SIs that are on demand provided. For on-demand SIs other than required SIs, UE has the freedom to decide whether to request them.
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 6 : 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 7: 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 8: 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 9: 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 to start a new SI request procedure
After sending the SI request by MSG1/3 but before receiving the response, it is our understanding that UE is not allowed to send another SI request, since we agree that there is only one ongoing random access procedure. 
However, if UE successfully receives the response, do we allow UE to send another SI request before acquiring the requested SIs in the corresponding SI windows? 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 due to e.g. system information change ( some broadcasted SIs become on-demand provided).
Proposal 10: To confirm that UE can start a new SI request procedure immediately after receiving the response, without the need to wait until the requested SIs are acquired. 

2.6 Limit the attempts of SI request 
It is possible that UE may not be able to acquire the requested SI after monitor the SI windows due to poor channel condition. Then UE may choose to initiate another SI request procedure. The question is: Do we allow UE to continuously initiate SI request procedure forever? In LTE, it is not specified how many times UE tries to acquire the SIs. It is left to UE implementation to decide the frequency to acquire the required/interested SIs as UE only needs to monitor the SI window. In NR, however, leaving the attempts of SI request to UE implementation may not be good, since SI request consumes radio resources. It is better that SI request can be prohibited for a while after one or several attempts.

Proposal 11: SI request should be prohibited for a while after one or several attempts of a UE. 
2.7 UE behaviour upon system information change

After UE sends the SI request but before receiving the response, 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 to wait for the response. 
Proposal 12: When UE waiting for the response of SI request, if system information change occurs and indicates that all the requested SIs will be broadcast or not scheduled, UE stops to wait for the response.
3 Conclusions

Based on the discussion, our proposal is provided as follow:
Proposal 1: RAN2 to confirm whether it is allowed for gNB to indicate UE to transit to connected state to acquire SI after receiving SI request from idle/inactive state UE.
Proposal 2: RAN2 to confirm whether MSG1/3 based SI request can be used for connected UE.

Proposal 3: Minimum SI is essential SI. RAN2 is kindly asked to use only one of the two terms: "Minimum SI" or ''essential SI''.
Proposal 4: If UE is unable to acquire "Other SIs", UE doesn't consider the cell as barred.

Proposal 5: The term "on-demand SI" is used to refer to SIs that are on demand provided. For on-demand SIs other than required SIs, UE has the freedom to decide whether to request them.
Proposal 6: 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 7: 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 8: the dynamic change of whether SI is broadcast or on-demand does not require paging to notify UE. 
Proposal 9: 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 10: To confirm that UE can start a new SI request procedure immediately after receiving the response, without the need to wait until the requested SIs are acquired.
Proposal 11: SI request should be prohibited for a while after one or several attempts of a UE.
Proposal 12: When UE waiting for the response of SI request, if system information change occurs and indicates that all the requested SIs will be broadcast or not scheduled, UE stops to wait for the response.
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