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1   Introduction
In RAN 2 NR Ad-hoc#1 meeting, there is highlighted FFS on whether there is a need for an additional indication that an on-demand SI is being broadcast or not. 
Agreements related to SI provided by broadcast

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.
In RAN2 97bis meeting, the following agreements are achieved for MSG1 based on-demand 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.

In RAN2 99 meeting, the following agreements are achieved for MSG1 based on-demand SI request:
Agreements

1.  RRC triggers MAC to initiate Random Access procedure for the purpose of SI-request. For the case of msg1-based request procedure RRC indicates to MAC the PRACH preamble/resource.

2.  For msg. 1-based SI request MAC indicates to RRC the reception of acknowledgement for SI request

3.  The UE is not expected to perform multiple mgs.1-based SI request RA procedures simultaneously.  A single msg.1-based SI request will be performed at a time.   

4.  For msg1-based request procedure, the RACH msg2 contains only the MAC PDU subheader for a RAR containing the Random Access Preamble ID field acknowledging the received PRACH SI preamble.

However, some issues still need to be addressed for MSG1 based SI request. This paper further discusses issues related to other SI request.
2   Discussion
2.2   Indication for other SI
Before UE sends SI request, the UE needs to check the indication in minimum SI. This section further discusses the solutions of indication of other SI in minimum SI.
Two design options for the indication were discussed in previous papers [1] [2]: 

Option a): a single bit that is dynamically changed to indicate a SIB is periodically broadcasted or provided on demand;
Option b): two bits are configured per other SI in scheduling information: the first indicator indicates whether the other SI is periodically broadcasted or provided on demand while the second one indicates whether the on-demand other SI is actually being temporarily broadcasted.
According to [3], the scheduling information in minimum SI includes an indicator whether the concerned SI-block is periodically broadcasted or provided on demand. 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 periodicity. For the UE needs to acquire the SIB, it can send an SI request to receive this SIB if it is not acquired.
For option a, when the network broadcasts the requested other SI, it can change the related indicator to indicate that the SIB is broadcasted. For a later UE (e.g. entering the cell after the SI has started to be broadcast), if it wants the SIB and checks the indicator, it finds that the wanted SIB is being broadcasted. As a result, unnecessary SI requests will be avoided.
For option b, the network will keep the first indicator and change the second one if the requested on demand other SI is being broadcasted. For a later UE, it checks the second indicator and will not trigger SI request.
Based on the above discussion, it is worth noting that a single indicator can prevent the unnecessary SI requests from other UEs for a SIB while the SIB is being broadcasted due to one UE’s request. There is no need for an additional indication for this purpose. In addition, option b) introduces extra overhead.
Proposal 1: Signal a single bit per SIB that is dynamically changed for indication of whether one on-demand SIB is delivered upon request or not.
There are two solutions to signal the explicit indicator:
Solution 1): the indicator is included in each scheduling information IE of corresponding SIB as one bit indication;
Solution 2): the indicator is formed as a bitmap, in a separate IE to the scheduling information sub-item of the other SIB. 
For solution 2), the bitmap will be signaled in a fixed bit string. In other word, the n-th bit in the bitmap IE will always correspond to the SIBn defined in the NR. The UE can determine whether one SIBn is broadcasted just by checking the corresponding n-th bit in the bitmap IE. The UE doesn’t need to check each of the specific contents of scheduling information of the other SI for detecting whether it is broadcast or not. And as it is a relatively independent IE, the change operation can be decoupled with the content of scheduling information of the other SIB. 
Proposal 2: The indication of whether one on-demand SIB is delivered upon request is the form of bitmap.
Additionally, the bitmap of the indicators may change frequently depending on the SI request from UE. For example, the bitmap can change in next broadcast period within one modification period which may include one or several broadcast period. As indicated in [4], the change of bitmap will not trigger paging. Thus, the UE is not required to read the latest bitmap. It is an intuitive idea for the UE only to check the latest bitmap when the UE wants some other SI. Subsequently, the UE decides whether to trigger other SI request based the bitmap. It is beneficial for UE power consumption and involves less signaling overhead.
Proposal 3: The UE is only required to check the latest bitmap before initiating the Other SI request.
For the UE, upon receiving the ACK response to the SI request, it will not wait to check whether the bitmap changes. To help the UE acquire the requested OSI as soon as possible, it is desirable that the network can deliver the requested OSI in the nearest SI window even in the same modification period.
Proposal 4: Upon receiving the ACK response to the SI request, the UE can immediately try to acquire the  requested SI in the latest broadcast occasion, not restricted to next modification period.
Fig 1 below shows general illustration of the above solutions.
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Fig 1: the procedure of bitmap changes and SI acquisition for UE
MSG1 based other SI request
MSG1 based SI request will transmit a preconfigured preamble corresponding to the requested SIB(s) on the preconfigured PRACH resource. The number of preambles is limited. If too many preambles are allocated for SI request, it will reduce the available preambles for normal RACH and consequently lead to a higher collision probability of RACH. 
In order to avoid the impacts on the normal RACH, we think preambles for SI request should not be reserved on all of PRACH resources, i.e. only part of PRACH resources can be used to reserve preambles for on demand SI request. The possible solutions can be:
· Solution1: To reserve preambles for SI request on the same PRACH resource. The remaining of preambles can be used for normal RACH on this resource. 
· Solution 2: To reserve preambles for SI request on different PRACH resources. For example, if 4 preambles are reserved for SI request, these 4 preambles can be reserved on different PRACH resources. The preambles reserved on different PRACH resource can be the same but for different SI request.
The mapping of reserved preambles, PRACH resources and corresponding SI should be indicated to UE in Remaining Minimum SI.
These solutions can be shown in Fig.2 as below. 
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Fig 2: PRACH resource and preamble allocation for MSG1 based other SI request
For solution 1 as shown in Fig 2(a), all SI requests are initiated on the same resource and it could lead to the simultaneously SI transmission. However from configuration point of view, this solution could be simpler than the second one.
For solution 2 as shown in Fig 2 (b), the SI requests are distributed on multiple slots and the simultaneous SI request can be reduced. Although this solution may need more signalling, it is more flexible than solution 1. 
We should avoid reservation on all PRACH resources for all SIs request considering normal RACH should not be impacted because of SI request.
Proposal 5: For MSG1 based method, SI can be requested on different PRACH Time/Frequency resource and the same preamble on different T/F resource can be used to request different SI.
Besides, according to the previous agreements on MSG1 based other SI request, PRACH preamble and/or PRACH resource will be reserved for UE to trigger MSG1 based request of SIB or set of SIBs. It is worth noting that only reserved preamble, or both preamble and PRACH resource reserved can work well for MSG1 based other SI request.  However, it is doubted on the case of only PRACH resource reserved for MSG1 based other SI request. Taking into consideration the limited PRACH resources in one cell, it is not desirable and inefficient that only PRACH resource is reserved for MSG1 based other SI request.
Proposal 6: For MSG1 based method, only preamble and both preamble and T/F resource can be reserved. Only T/F resource can not be reserved.
Possible ASN.1 structure
We also provide possible ASN.1 structure that supports the above proposals and proposals in [X].
OtherSI-Config ::=




SEQUENCE {


osi-deliveryBitmap

BIT STRING (SIZE (n)) !FFS
}
SchedulingInfoList ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo

SchedulingInfo ::=
SEQUENCE {


si-Periodicity


ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512},


sib-MappingInfo


SIB-MappingInfo,


si-ValueTag



INTEGER (0..3),

si-PRACH-Preamble



INTEGER (0..63) 
OPTIONAL,


si-PRACH-Config




PRACH-Config

OPTIONAL

-- Cond si-PRACH-Preamble

}
The UE will act upon receiving the above information as below:
The UE in RRC_IDLE, in RRC_INACTIVE and in RRC_ACTIVE shall:

1>
if the n-th Bit in the OtherSI-Config is set to 0: 

2>
the SIBn is brodacasted, i.e., the UE shall not request it .
1>
else, if the n-th Bit in the OtherSI-Config is set to 1:

2>
the SIBn is only delivered upon UE request.
Upon requesting one SI, the UE in RRC_IDLE and in RRC_INACTIVE shall:

1>
if the the optional field si-PRACH-Preamble is present in the SchedulingInfo for one SI:

2>
the UE requests the SI via MSG1 with the si-PRACH-Preamble , or with si-PRACH-Preamble and si-PRACH-Config (MSG1 based request).
1>
else:
2>
the UE requests the SI via a regular RA procedure using random PRACH parameters (MSG3 based request).
Upon requesting one SI, the UE in RRC_ ACTIVE shall request the SI via dedicated signaling.
3   Conclusion
In this paper we discuss the design for MSG 1 based request and failure handling, and have the following proposals:
Proposal 1: Signal a single bit per SIB that is dynamically changed for indication of whether one on-demand SIB is delivered upon request or not.
Proposal 2: The indication of whether one on-demand SIB is delivered upon request is the form of bitmap.
Proposal 3: The UE is only required to check the latest bitmap before initiating the Other SI request.
Proposal 4: Upon receiving the ACK response to the SI request, the UE can immediately try to acquire the requested SI in the latest broadcast occasion, not restricted to next modification period.
Proposal 5: For MSG1 based method, SI can be requested on different PRACH Time/Frequency resource and the same preamble on different T/F resource can be used to request different SI.

Proposal 6: For MSG1 based method, only preamble and both preamble and T/F resource can be reserved. Only T/F resource can not be reserved.
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