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1   Introduction
The last RAN2#97bis meeting has discussed on demand provisioning of system information. It was agreed that:
Agreements for on demand request of broadcast SI transmission.

1:
For idle and inactive mode, there will be network control whether MSG1 or MSG3 can be used to transmit SI request .

2: 
If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is included in minimum SI then SI request is indicated using MSG 1. 

3:  If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is not included in minimum SI then SI request is included in MSG3.

FFS Error handing in case SI is not received
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 the Ad Hoc meeting, the following agreements achieved:
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.
This contribution we further discuss the mechanisms of SI request and error handling in the case of SI is not received.
2   Discussion
It was agreed that either MSG1 or MSG3 can be used to carry other SI request when UE in RRC_IDLE or RRC_INACTIVE, whether MSG1 or MSG3 can be used to transmit SI request is controlled by network. And after sending the SI request, for receiving the requested SIB, UE monitors the on-demand response window (we use on-demand response window instead of SI window in LTE to avoid confusion) of requested SIB in one or more SI periods of that SIB. In the following sections, we will give detailed considerations on how to design MSG1 based request, and the error handling mechanism.
2.2   MSG1 based other SI request 
Although MSG1 and MSG3 can both be used for SI request, but how to indicate which one is used for SI request is not discussed and needs further details. As we know, due to the number of preamble is limited. If a group of preamble is allocated for SI request, it will reduce the valid preamble for RACH and consequently lead to high collision probability of RACH. In order to reduce this impact, we should avoid this impact when we design the solution of SI request using preamble.
The possible solution can be:
1． To define a RACH resource which is used for SI request and a group of preambles are reserved for SI request and the remaining of preambles can be used for normal RACH on this resource. Meanwhile, all the preambles can be used for normal RACH on normal RACH resources (other than the RACH resource used for SI request).
2． To reserve one or multiple preambles on each normal RACH resource for SI request. 
The solution is as figure below, and the RACH resource used for SI request must be different from the normal PRACH resource containing a set of beam sweeping to cover the whole cell, i.e. it can be an independent configured resource or one of configured RACH resource is indicated as SI request purpose.
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Fig. 1 RACH resource and preamble allocation for MSG1 based other SI request
For the first solution, all requests are initiated on the same resource and it could lead to the simultaneously SI transmission. For the second solution, the SI requests are distributed on multiple slots and the simultaneous SI request can be avoided. And how to reserve the preamble for which SIB can be left to implementation. The same or different preambles can be reserved on different T/F resource. But how to reduce the signalling overhead can be FFS.
Proposal 1: one or multiple RACH resources can be used for SI request and only limited preambles are reserved for SI request on limited RACH resource. Preamble reservation on all RACH resources should be avoided.
2.3   Error handing in case SI is not received
For error handing in case SI is not received, LTE RACH back off mechanism should consider as a baseline. 

When SI request is performed by MSG1, if the requested SI is not received in the corresponding on-demand response window (e.g. RAR, or a predefined window corresponding to the T/F resource of transmitted MSG1) or in the corresponding SI window indicated by the scheduling information in MSI, UE shall initiate another request based on back off indication. Concretely, the back off indication indicating a back off parameter that UE can select a random backoff time according to a uniform distribution between 0 and the Backoff Parameter Value.

 If RAR is not supported when SI request is performed by MSG1, then the SI request back off indication should be included in minimum SI; If RAR is supported for MSG1 based SI request, back off indication can be included in RAR. And the back off time for SI request may be different from the back off time of RACH.

When SI request is performed by MSG3, if the requested SI is not received in MSG4 or in the corresponding SI window indicated by the scheduling information in MSI, UE shall initiate another request via MSG3 based on HARQ mechanism. If SI request via MSG3 reaches the maximum number of HARQ retransmission, UE shall initiate another round of SI request based on back off indication. Concretely, UE shall select a random backoff time according to a uniform distribution between 0 and the Backoff Parameter Value indicated by the the back off indication, then UE retransmit the MSG1.
The maximum SI request number for SI should be included in minimum SI, the maximum request number of MSG1 may contain the maximum request number per UE Tx beam and the maximum UE Tx beam for MSG1 request. 
Our understanding is that UE should know the supported on-demand SI by the cell before SI request. The UE behaviour of failure of on-demand SI request can be different depends on the requested SI impact the service or not. If the requested on-demand SI doesn’t impact the service, UE can just label the SI as not available in the cell. Otherwise, cell reselection can be triggered when the request of SI reaches the maximum number. 
Proposal 2: if SI request is send but without SI is delivered by network, UE shall check further if the requested SI is broadcast or not. If no SI is received, another request based on back off indication in minimum SI can be initiated. LTE RACH back off mechanism should consider as baseline of the SI request back off mechanism.
Proposal 3: SI request back off indication and maximum request number are included in minimum SI.
Proposal 4: if SI request reaches the maximum number, UE can label the SI as not available in the cell or trigger cell reselection which depends on UE implementation.
3   Conclusion
In this paper we discuss the design for MSG 1 based request and failure handling, and have the following proposals:
Proposal 1: one or multiple RACH resources can be used for SI request and only limited preambles are reserved for SI request on limited RACH resource. Preamble reservation on all RACH resources should be avoided.
Proposal 2: if SI request is send but without SI delivered by network, UE shall check further if the requested SI is broadcast or not. If no SI is received, another request based on back off indication in minimum SI can be initiated. LTE RACH back off mechanism should consider as baseline of the SI request back off mechanism.
Proposal 3: SI request back off indication and maximum request number are included in minimum SI.
Proposal 4: if SI request reaches the maximum number, UE can label the SI as not available in the cell or trigger cell reselection which depends on UE implementation.
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