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Introduction
RAN2 has agreed that minimum SI is periodically broadcast in a cell, wherein the minimum SI includes information essential to access the cell. Furthermore, other SI may be delivered on demand to RRC_IDLE or RRC_INACTIVE UEs (via broadcast) and to RRC_CONNECTED UEs using dedicated signalling such as RRC signalling.
In this paper we propose means for providing System Information to UEs via dedicated signalling that are different from the parameters being broadcast. This mechanism allows providing individual SI parameter sets applicable for selected UEs or for groups of UEs (e.g. slices) without increasing the amount of system information being broadcast.
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[bookmark: _GoBack]As mentioned above, SI may be delivered to a connected UE using dedicated signalling, triggered/requested by either the UE or the network. This delivery mechanism may be used to deliver other SI to a UE to complement broadcast minimum SI. However, the network may also use this delivery mechanism to provide a UE with dedicated SI, i.e. UE specific, UE group specific or UE category specific SI. This may be useful e.g. to provide dedicated cell, frequency or RAT re-selection information to a UE that is switched to idle mode or the “new state”. Dedicated SI replacing broadcast SI would remain valid (i.e. still overriding the broadcast SI) when the UE is switched to RRC_IDLE or RRC_INACTIVE state (i.e. the “new state”).
It may also be beneficial that the network provides connected UEs with dedicated SI which overrides, i.e. replaces, broadcast SI, i.e. the same SI parameters as the ones being broadcast may be sent to a UE in connected mode, but with other values. This dedicated SI would thus replace the broadcast SI for the UE receiving it. An example where this would be beneficial is when public safety applications/services are being supported in the network. For instance, blue light services, such as police and fire brigade may use a commercial mobile communication network instead of its own separate infrastructure for its internal communication. For such UEs, the network may want to provide separate random access configuration to ensure that they can always access the network without random access congestion. This may include e.g. separate PRACH resources which are dedicated for this type of UEs.
Another example where it would be beneficial to replace the broadcast SI is to provide special support to UEs running URLLC applications. A URLLC UE may for instance be provided with additional PRACH resources and/or a dedicated random access preamble to ensure fast and collision free access to the network.
A third example of where replacement of broadcast SI with dedicated SI could potentially be beneficial is a scenario where a cell supports multiple network slices where the slices have different requirements on the content of the minimum SI, e.g. the PRACH configuration. To avoid the overhead of having multiple slice specific versions of the minimum SI periodically broadcast, a default version of the minimum SI common to all slices could be the only periodically broadcast minimum SI. But after accessing and connecting to a slice, a UE could be provided with slice specific minimum SI (and possible other SI too) via dedicated signalling, replacing/overriding the common default minimum SI that is periodically broadcast. Such replacement would be performed for all slices for which different minimum SI than the default minimum SI are needed.
Observation 1	The network may use the on demand SI delivery mechanism based on dedicated signalling to provide a UE in connected mode with dedicated SI overriding the corresponding SI parameters received via broadcast, e.g. UE specific, UE group specific, UE category specific or network slice specific SI. The dedicated SI would typically remain valid when the UE is switched to RRC_IDLE or RRC_INACTIVE (i.e. the new state) state.
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[bookmark: _Toc469922085][bookmark: _Toc469925973][bookmark: _Toc470015701][bookmark: _Toc471126896][bookmark: _Toc471418227][bookmark: _Toc471508558][bookmark: _Toc471521672][bookmark: _Toc473909922][bookmark: _Toc473909955][bookmark: _Toc473909970][bookmark: _Toc473929252][bookmark: _Toc478170054]When a UE in connected mode receives SI via dedicated signalling, where the SI contains parameters corresponding to SI parameters that the UE may have acquired (and stored) from broadcast SI, the UE should consider the SI received via dedicated signalling as overriding the corresponding SI that the UE considered as valid before it received the overriding replacement SI, e.g. SI received via broadcast.
After receiving SI that replaces all or parts of the broadcast SI a UE should still receive broadcast SI according to normal procedures. The situation in a cell may change and SI may be updated in a manner that motivates that the UE monitors it. In particular, if a UE that has received replacement SI is switched to idle mode or the “new state” (RRC_INACTIVE), monitoring changes in the broadcast SI may be important, since the network does not have a simple (low overhead) means for updating the corresponding replacement SI in the UE (unless it pages the UE). However, when a UE receives updated broadcast SI, it cannot know whether and how this affects previously received dedicated replacement SI. In this situation, two paths seem available to the UE: either the UE invalidates the dedicated SI and starts applying the updated broadcast SI or keeps using the stored dedicated SI.
Observation 2	When the dedicated SI is received, its relation to the corresponding broadcast SI is clear (as per proposal 2), i.e. the dedicated SI overrides the broadcast SI. But what happens when the broadcast SI is updated is unclear.
Observation 3	When the broadcast SI is updated, a UE with stored dedicated, overriding SI could either invalidate the dedicated SI and start applying the updated broadcast SI or keep using the dedicated SI.
It is obviously desirable that the network has means for eliminating this ambiguity and control how the UE deals with updates of broadcast SI in the presence of stored dedicated SI. That is, the network should be able to control the validity of dedicated replacement SI in relation to broadcast SI. A straightforward way of defining a rule for the validity of the dedicated SI in relation to broadcast SI is to tie the validity of dedicated, overriding SI to the current version of the broadcast SI it is overriding/replacing. That is, when the UE receives broadcast SI updated to a new version, this updated broadcast SI will replace the dedicated SI. In addition, even if there are no updates of broadcast SI, the network may have reasons to restrict the validity of dedicated SI, e.g. in time, e.g. governed by a validity timer. Setting the validity timer to infinity would mean that the dedicated SI is valid until further notice.
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Conclusion
In section 2 we made the following observations: 
Observation 1	The network may use the on demand SI delivery mechanism based on dedicated signalling to provide a UE in connected mode with dedicated SI overriding the corresponding SI parameters received via broadcast, e.g. UE specific, UE group specific, UE category specific or network slice specific SI. The dedicated SI would typically remain valid when the UE is switched to RRC_IDLE or RRC_INACTIVE (i.e. the new state) state.
Observation 2	When the dedicated SI is received, its relation to the corresponding broadcast SI is clear (as per proposal 2), i.e. the dedicated SI overrides the broadcast SI. But what happens when the broadcast SI is updated is unclear.
Observation 3	When the broadcast SI is updated, a UE with stored dedicated, overriding SI could either invalidate the dedicated SI and start applying the updated broadcast SI or keep using the dedicated SI.
Based on the discussion in section 2 we propose the following:
Proposal 1	The network should be able to provide a UE with SI that overrides/replaces corresponding SI parameters that are broadcast in the cell.
Proposal 2	When a UE in connected mode receives SI via dedicated signalling, where the SI contains parameters corresponding to SI parameters that the UE may have acquired (and stored) from broadcast SI, the UE should consider the SI received via dedicated signalling as overriding the corresponding SI that the UE considered as valid before it received the overriding replacement SI, e.g. SI received via broadcast.
Proposal 3	The network should have means to configure rules for the validity of dedicated SI.
[bookmark: _In-sequence_SDU_delivery]
	1/3	
