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Introduction
While on-demand SIB in connected mode has been discussed and most issues resolved, handling of SI change for the on-demand SIBs in connected mode has not been discussed fully.  For example, when does the UE trigger an on-demand request or the network provide these SIBs?   The main SIBs that might be needed (yet to be fully confirmed) in connected mode are SIB9 for IIOT, V2X SIBs, and PosSIBs.  
[bookmark: _GoBack]One possible solution is for network to keep track of the UEs that need these SIBs and provide them also over dedicated signalling.  However, this puts additional burden on the network to keep track of which UEs require which SIB.  This solution for posSIBs was discussed last meeting [1] but left open.    
The stage 2 for IIoT also has the following open issue:
Editor’s note: FFS how the need for reference time information can be determined for any given connected UE.
We discuss other possible solutions for on-demand request in connected mode to ensure UE has the required SIBs.
Discussion
The general principle for handling SI change for on-demand SIBs defined for Idle mode is based on value tags in SIB1.  The value tag for the SI is included in SIB1 scheduling information SI-SchedulingInfo -> schedulingInfoList -> SchedulingInfo -> sib-MappingInfo -> SIB-Mapping -> SIB-TypeInfo.  
SIB-TypeInfo ::=                    SEQUENCE {
    type                                ENUMERATED {sibType2, sibType3, sibType4, sibType5, sibType6, sibType7, sibType8, sibType9,
                                                    spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1,... },
    valueTag                            INTEGER (0..31)                                                  OPTIONAL, -- Cond SIB-TYPE
    areaScope                           ENUMERATED {true}                                                OPTIONAL -- Need S
}
 
Idle UEs acquire SIB1 based on SI change indication in Short Message to read the value tag and if the value tag has changed, decide to acquire the SIB from broadcast or make an on-demand request.  
Connected mode UEs use the same method as Idle for acquiring SIB1 if the corresponding CSS is present in the Active BWP.  If the CSS is not present in the Active BWP, the network has to provide SIB1 to the UE over dedicated signalling.   For the other SIBs, the the on-demand SIB request in connected mode introduced in Rel-16 is to be used.  The details on what triggers the on-demand SI request for the various SIBs is yet to be finalised and are also discussed below.
SIBs with different types of SI change indication required in connected  mode
There are three different types of SIBs that may be required in Connected mode and each of them are discussed below.
SIBs that follow value tag in SIB1 concept 
Unlike essential SIBs, other SIBs requirement in connected mode depends on the active features in the UE at that time.  An example of this is SIBs related to V2X.  These SIBs have a value tag in SIB1 and SIB update mechanism use normal procedure of SI update.  UEs in Connected mode will acquire/receive SIB1 contents and UE can detect change of the other SIBs by checking the valuetag for these SIBs.
Upon detecting a change in value tag, UEs can acquire it directly  when the SIB is being broadcast in its Active BWP.  When the SIB is not being broadcast, UE can make on-demand request in Connected mode  based on the need for the SIB for the particular feature.  This can trigger the network to provide these SIBs over broadcast (if CSS is available in BWP) or over dedicated signalling.
Proposal #1: For SIBs with value tag in SIB1, UE can make an on-demand request for the SIB upon detecting a change in SIB based on the value tag in SIB1 and the UE feature requirement.   
PosSIBs, with valuetag only in the posSIB 
PosSIBs in LTE contain the value tag in the SIB itself rather than in SIB1.   This posSIB LTE structure is expected to be reused for NR and hence the value tag is in the posSIB itself and not in SIB1.  Hence it is not possible for UE to detect that the PosSIBs has changed from acquiring SIB1.  Further, it is not possible for gNB to know that the posSIB has changed unless there is a separate indication sent over NRPPA; hence not possible for gNB to send an SI change indication in Short Message for a change in PosSIB.  
Observation #1: With the current posSIB structure with value tag only in posSIB and not SIB1, it is not possible to follow the normal SI update mechanism (of SI change indication in Short Message, checking value tag in SIB1).  
Hence UEs have to themselves identify when they need the posSIBs and acquire them when necessary rather than use the SI update mechanism.  
Observation #2: With the current posSIB structure, UEs have to themselves identify when they need the posSIBs and acquire them when necessary rather than use the SI update mechanism.
The other option is to move the valuetag of PosSIBs to SIB1 as with other SIBs in NR and follow the same mechanism for posSIBs as with other SIBs with regard to SI update procedure UEs.  This is a bigger change compared to LTE.  And it will require an additional mechanism for network to know which UEs need the posSIB.

Proposal #2: For posSIBs, UE should make an on-demand request for the SIB based on the feature requirement and not based on SIB update mechanism.  

SIBs (other than posSIBs) that do not follow value tag concept in SIB1

Some SIBs do not follow the value tag concept in SIB1, for example SIB9.  Some SIB9 fields changes every occurrence and hence an update of these fields cannot follow the SI update mechanism based on value tag.   
Observation #3: For SIBs (e.g. SIB9) that do not follow value tag in SIB1 (other than posSIBs), regular SIB update mechanism (SI change indication in short message, value tag update in SIB1) is not used.
But it is unlikely that these UEs will continually require these SIBs – they are likely to need them periodically, for example, based on their own clock drift and whether the feature is active.  These UEs can make an on-demand request these SIBs based on the internal UE requirement if the SIB is not broadcast (similar to the posSIBs).  Network may then choose to broadcast the SIB or provide over dedicated signalling as above.  
Observation #4: For SIBs (other than posSIBs) that do not follow regular SIB update mechanism  (e.g. SIB9), UE can make an on-demand request for the SIB if the UE can themselves identify the need for the SIB based on the feature requirement.  
From this observation, 
Proposal #3: For SIBs (other than posSIBs) that do not follow regular SIB update mechanism  (e.g. SIB9), regular SIB update mechanism (SI change indication in Short Message, value tag update in SIB1) is not used.  UEs should themselves identify when it needs the (updated) SIBs and request it on-demand (if SIB is not broadcast).  
If it turns out (based on the discussions related to the feature) that these UEs need the SIB continually or UE is not aware of their own requirements to make an on-demand request, then options for network awareness of the UE request as discussed in [2,3] can be considered.  Of course, it is also possible to keep these UEs in a BWP with CSS and always broadcast the SIBs.
Proposal #4: For SIBs (e.g. SIB9) that do not follow regular SIB update mechanism (other than posSIBs), if the UE cannot themselves identify the need for the SIB based on the feature requirement, network has to ensure that the SIB is provided to the UE for example, based on network configuration to identify which UEs require the SIB.    
Conclusion and proposals
This document discussed possible handling of SI update in connected mode for on-demand SIBs, including PosSIBs.  The following observations and proposals are made.
Proposal #1: For SIBs with value tag in SIB1, UE can make an on-demand request for the SIB upon detecting a change in SIB based on the value tag in SIB1 and the UE feature requirement.   
Observation #1: With the current posSIB structure with value tag only in posSIB and not SIB1, it is not possible to follow the normal SI update mechanism (of SI change indication in Short Message, checking value tag in SIB1).  
Observation #2: With the current posSIB structure, UEs have to themselves identify when they need the posSIBs and acquire them when necessary rather than use the SI update mechanism.
Proposal #2: For posSIBs, UE should make an on-demand request for the SIB based on the feature requirement and not based on SIB update mechanism.  

Observation #3: For SIBs  (e.g. SIB9) that do not follow value tag in SIB1 (other than posSIBs), regular SIB update mechanism (SI change indication in short message, value tag update in SIB1) is not used.
Observation #4: For SIBs (other than posSIBs) that do not follow regular SIB update mechanism  (e.g. SIB9), UE can make an on-demand request for the SIB if the UE can themselves identify the need for the SIB based on the feature requirement.  
Proposal #3: For SIBs (other than posSIBs) that do not follow regular SIB update mechanism (e.g. SIB9), regular SIB update mechanism (SI change indication in Short Message, value tag update in SIB1) is not used.  UEs should themselves identify when it needs the (updated) SIBs and request it on-demand (if SIB is not broadcast).  
Proposal #4: For SIBs  (e.g. SIB9) that do not follow regular SIB update mechanism (other than posSIBs), if the UE cannot themselves identify the need for the SIB based on the feature requirement, network has to ensure that the SIB is provided to the UE for example, based on network configuration to identify which UEs require the SIB.    
Proposal #5: Add a UE requirement in RRC to acquire the other SIBs based on UE internal requirement. Example TP:
[bookmark: _Toc20425655][bookmark: _Toc29321051]5.2.2.1	General UE requirements


Figure 5.2.2.1-1: System information acquisition
[bookmark: _Hlk31230539]The UE applies the SI acquisition procedure to acquire the AS- NAS- and positioning assistance data information. The procedure applies to UEs in RRC_IDLE, in RRC_INACTIVE and in RRC_CONNECTED.
The UE in RRC_IDLE and RRC_INACTIVE shall ensure having a valid version of (at least) the MIB, SIB1 through SIB4 and SIB5 (if the UE supports E-UTRA).
UE shall acquire SystemInformationBlockPos and SIB9, based on UE internal requirement:
1>	if the UE has not stored a valid version of a SIB, in accordance with sub-clause 5.2.2.2.1, of one or several required SIB(s), in accordance with sub-clause 5.2.2.1:
2>	for the SI message(s) that, according to the si-SchedulingInfo, contain at least one required SIB and for which si-BroadcastStatus is set to broadcasting:
3>	acquire the SI message(s) as defined in sub-clause 5.2.2.3.2;
2>	for the SI message(s) that, according to the si-SchedulingInfo, contain at least one required SIB and for which si-BroadcastStatus is set to notBroadcasting:
3>	trigger a request to acquire the SI message(s) as defined in sub-clause 5.2.2.3.3;
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