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1. Introduction
The SI Type List for on-demand other SI was discussed during the previous RAN3-119 and RAN3-119bis-e meeting with the following conclusion. 
· Issue is acknowledged, to be continued…
In this document we elaborate the details, and propose to agree the corresponding CRs. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Recap from R3-231366
On the on-demand request of other SI broadcast, the following is described in TS 38.300, and excerpted for reference. 
	[bookmark: _Toc20387953][bookmark: _Toc29376032][bookmark: _Toc37231921][bookmark: _Toc46501976][bookmark: _Toc51971324][bookmark: _Toc52551307][bookmark: _Toc124536065]7.3.1	Overview
<skip the irrelevant>
-	Other SI encompasses all SIBs not broadcast in the Minimum SI. Those SIBs can either be periodically broadcast on DL-SCH, broadcast on-demand on DL-SCH (i.e. upon request from UEs in RRC_IDLE, RRC_INACTIVE, or RRC_CONNECTED), or sent in a dedicated manner on DL-SCH to UEs in RRC_CONNECTED (i.e., upon request, if configured by the network, from UEs in RRC_CONNECTED or when the UE has an active BWP with no common search space configured or when the UE configured with inter cell beam management is receiving DL-SCH from a TRP with PCI different from serving cell's PCI). Other SI consists of:
<skip the irrelevant>
[bookmark: _Toc20387954][bookmark: _Toc29376033][bookmark: _Toc37231922][bookmark: _Toc46501977][bookmark: _Toc51971325][bookmark: _Toc52551308][bookmark: _Toc124536066]7.3.2	Scheduling
<skip the irrelevant>
For UEs in RRC_IDLE and RRC_INACTIVE while SDT procedure is not ongoing (see clause 18), a request for Other SI triggers a random access procedure (see clause 9.2.6) where MSG3 includes the SI request message unless the requested SI is associated to a subset of the PRACH resources, in which case MSG1 is used for indication of the requested Other SI. When MSG1 is used, the minimum granularity of the request is one SI message (i.e. a set of SIBs), one RACH preamble and/or PRACH resource can be used to request multiple SI messages and the gNB acknowledges the request in MSG2. When MSG 3 is used, the gNB acknowledges the request in MSG4.
For UEs in RRC_CONNECTED, a request for Other SI may be sent to the network, if configured by the network, in a dedicated manner (i.e., via UL-DCCH) and the granularity of the request is one SIB. The gNB may respond with an RRCReconfiguration including the requested SIB(s). It is a network choice to decide which requested SIBs are delivered in a dedicated or broadcasted manner.
The Other SI may be broadcast at a configurable periodicity and for a certain duration. The Other SI may also be broadcast when it is requested by UE in RRC_IDLE/RRC_INACTIVE/RRC_CONNECTED.


From the above descriptions, it can be observed that: 
· the other SI will not include the MIB and SIB1, thus SIB1 cannot be requested on-demand. 
· all UEs (in idle, inactive, connected state) can request the other SI, and the network can broadcast the requested other SI. 
· for UEs in RRC_IDLE and RRC_INACTIVE, Msg1 based, or Msg3 based other SI request is supported. The minimum granularity of the request is one SI message. 
· For UEs in Reconnected, the dedicated request is supported, and the granularity of the request is one SIB. 
Observation 1: 	On on-demand other SI broadcast, 
· the other SI will not include the MIB and SIB1, thus SIB1 cannot be requested on-demand. 
· all UEs (in idle, inactive, connected state) can request the other SI, and the network can broadcast the requested other SI. 
-	for UEs in RRC_IDLE and RRC_INACTIVE, Msg1 based, or Msg3 based other SI request is supported. The minimum granularity of the request is one SI message. 
-	For UEs in Reconnected, the dedicated request is supported, and the granularity of the request is one SIB. 
3. Discussion
3.1 Stage 3 change
On-demand other SI request for idle/inactive UE
According to TS 38.331 below, for the msg3 based other SI request, the idle or inactive UE can request 32-bit bit string in the RRCSystemInfoRequest message, where each bit corresponds to one item in the schedulingInfoList IE or the schedulingInfoList2 IE (for Rel-17) in SIB1 as follows. 
RRCSystemInfoRequest-IEs ::=    SEQUENCE {
    requested-SI-List                   BIT STRING (SIZE (maxSI-Message)),  --32bits
    spare                               BIT STRING (SIZE (12))
}

	requested-SI-List
Contains a list of requested SI messages which are configured by schedulingInfoList in si-SchedulingInfo and schedulingInfoList2 in si-SchedulingInfo-v1700 (if present) in SIB1.
If si-SchedulingInfo-v1700 is not present:
-	According to the order of entry in the list of SI messages configured by schedulingInfoList in si-SchedulingInfo in SIB1, first bit corresponds to first/leftmost listed SI message, second bit corresponds to second listed SI message, and so on.
If si-SchedulingInfo-v1700 is present:
-	The UE generates a list of concatenated SI messages by appending the SI messages containing type1 SIB configured by schedulingInfoList2 in si-SchedulingInfo-v1700 to the SI messages configured by schedulingInfoList in si-SchedulingInfo.
-	According to the order of entry in the list of concatenated SI messages, first bit corresponds to first/leftmost listed SI message, second bit corresponds to second listed SI message, and so on.



It can be observed for the other SI on-demand broadcast, when the UE requests the first SI, the network should broadcast the first SI configured by schedulingInfoList IE. When the UE requests the second SI, the network should broadcast the second SI configured in the schedulingInfoList IE and the schedulingInfoList2 IE (for Rel-17) if exist. 
Observation 2: for the other SI on-demand broadcast for idle/inactive UE, when the UE requests the first SI, the network should broadcast the first SI configured by schedulingInfoList IE. When the UE requests the second SI, the network should broadcast the second SI configured in the schedulingInfoList IE (or si-SchedulingInfo-v1700), and so on. 
Currently over the F1 interface, the SYSTEM INFORMATION DELIVERY COMMAND message was introduced to support the on-demand other SI broadcast. This procedure can be used for Msg3 based other SI request for RRC_IDLE, RRC_INACTIVE UE, and dedicated request for RRC-CONNECTED UE. 
As excerpted follows, the semantics descriptions indicate that the SI type value starts from 2 from the CU to the DU. 
9.3.1.62	SIType List
This IE is used by gNB-CU to provide SI list of other SI for gNB-DU. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	SI type item IEs
	
	1.. <maxnoofSITypes>
	
	

	>SI Type
	M
	
	 
INTEGER (1..32, ...)
	Indicates a certain SI type required to be broadcasted by the gNB-DU. The SI Type value of other SI starts from 2



There were discussions at RAN3-119-e meeting, whether the SI Type in the SYSTEM INFORMATION DELIVERY COMMAND message is pointing to the system information, or the system information block when the gNB-CU receives the RRCSystemInfoRequest message from the UE. According to the R3-185223 agreed at RAN3-101 meeting as copied below, it clearly indicates that the system information is indicated from the gNB-CU to the gNB-DU. 
	Reason for change: 
For on demand SI request, RAN2 has finally decided that on demand system information request is based on SI via MSG3, while current RAN3 spec uses SIBType list in SYSTEM INFORMATION DELIVERY COMMAND to deliver the request over F1, which would require gNB-CU to translate request-SIType-List into SIBType List based on SI-SIB mapping in SIB1, unnecessary work is introduced in both gNB-CU&gNB-DU side.
Summary of change: 
-	To change SIBType List IE into SIType List IE in SYSTEM INFORMATION DELIVERY COMMAND message


And at that time the semantic descriptions did not include the statement “The SI Type value of other SI starts from 2”. 
Observation 3: The gNB-CU signals the UE-requested System Information list (i.e., not SIB list) to the gNB-DU in the SYSTEM INFORMATION DELIVERY COMMAND message. 
But with the above semantics for SI type IE in the SYSTEM INFORMATION DELIVERY COMMAND message, 
· the CU cannot indicate the first SI to the DU, such that the DU cannot broadcast the first SI when the UE requests the first SI in the other SI. 
· in case the UE requests overall 32 SIs, the existing SIType List can only indicate 31 SIs to the gNB-DU.  
In addition, it can be noticed that for the PosSI Type IE included in the PosSIType List in the POSITIONING SYSTEM INFORMATION DELIVERY COMMAND message, there is no such issue, since it is clearly described in the semantic descriptions that “The SI Type value of positioning SI starts from 1”. 
[bookmark: _Toc423019661][bookmark: _Toc423019946][bookmark: _Toc423020275][bookmark: _Toc423020292][bookmark: _Toc423020300]For other SI on-demand request from idle/inactive UEs, remove the “The SI Type value of other SI starts from 2” from the semantic descriptions for the SI Type IE in the SYSTEM INFORMATION DELIVERY COMMAND message.

On-demand Other SI request for connected UE
Also, as indicated above, the connected UE can send the dedicated RRC message for other SI broadcast. According to TS 38.331 below, the connected UE can request the SIB via RRC DedicatedSIBRequest message in the SIB granularity, e.g., SIB12, SIB13 etc. 
DedicatedSIBRequest-r16-IEs ::=  SEQUENCE {
    onDemandSIB-RequestList-r16       SEQUENCE {

        requestedSIB-List-r16            SEQUENCE (SIZE (1..maxOnDemandSIB-r16)) OF SIB-ReqInfo-r16           	    OPTIONAL,
        requestedPosSIB-List-r16         SEQUENCE (SIZE (1..maxOnDemandPosSIB-r16)) OF PosSIB-ReqInfo-r16          OPTIONAL
    } OPTIONAL,
    lateNonCriticalExtension         OCTET STRING             OPTIONAL,
    nonCriticalExtension             SEQUENCE {}              OPTIONAL
}
SIB-ReqInfo-r16 ::=                   ENUMERATED { sib12, sib13, sib14, sib20-v1700, sib21-v1700, spare3, spare2, spare1 }


When the CU receives the DedicatedSIBRequest message containing the requested SIB list, there are two options for the CU to deliver the requested information to the DU for broadcast.  
· Option 1: the SI type list 
· Option 2: the SIB list
For option 1, it requires the CU to translate the requested SIB list into the SI list based on the si-SchedulingInfo IE or the si-SchedulingInfo-v1700 (if present) in the SIB1 signalled on the F1AP interface messages, without specification change. While for other option 2, the CU can deliver the requested SIB list, then the DU decides which SI(s) should be broadcast. We consider both options could work, and option 1 is preferred without stage 3 changes. 
For other SI on-demand request from connected UEs, option 1 (i.e., the SI Type list) is selected without stage 3 changes. 
3.2 Stage 2 change
The TS 38.470 provides the following descriptions on the on-demand SI by referring to “other SIs”. As indicated above, the other SI has a strictly clear definition, and there is no real notation of the other SIs (other system information-s). Second, it remains unclear whether the SIB list or SI list should be signalled by the gNB-CU to the gNB-DU for other SI broadcast. Hence it is better to clearly specify the requested system information should be broadcast by the gNB-DU. 
	To support Msg3 based on-demand SI as described in TS 38.331 [11], the gNB-CU can confirm the received SI request from the UE by including the UE identity, and command the gNB-DU to broadcast the requested other SIs.



Update the stage 2 specification to specify the requested system information list (belonging to the other SI) should be broadcast by the gNB-DU. 

[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]4. Conclusion
Based on the discussion in this paper, we propose the following:
Observation 1: 	On on-demand other SI broadcast, 
· the other SI will not include the MIB and SIB1, thus SIB1 cannot be requested on-demand. 
· all UEs (in idle, inactive, connected state) can request the other SI, and the network can broadcast the requested other SI. 
-	for UEs in RRC_IDLE and RRC_INACTIVE, Msg1 based, or Msg3 based other SI request is supported. The minimum granularity of the request is one SI message. 
-	For UEs in Reconnected, the dedicated request is supported, and the granularity of the request is one SIB. 
Observation 2: for the other SI on-demand broadcast for idle/inactive UE, when the UE requests the first SI, the network should broadcast the first SI configured by schedulingInfoList IE. When the UE requests the second SI, the network should broadcast the second SI configured in the schedulingInfoList IE (or si-SchedulingInfo-v1700), and so on. 
Observation 3: The gNB-CU signals the UE-requested System Information list (i.e., not SIB list) to the gNB-DU in the SYSTEM INFORMATION DELIVERY COMMAND message. 
Proposal 1: For other SI on-demand request from idle/inactive UEs, remove the “The SI Type value of other SI starts from 2” from the semantic descriptions for the SI Type IE in the SYSTEM INFORMATION DELIVERY COMMAND message.
Proposal 2: For other SI on-demand request from connected UEs, option 1 (i.e., the SI Type list) is selected without stage 3 changes. 
Proposal 3: Update the stage 2 specification to specify the requested system information list (belonging to the other SI) should be broadcast by the gNB-DU. 

[bookmark: _Toc423020280]The stage 3 and stage 2 CRs can be found in [5-8]. 
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