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Introduction
[bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK24][bookmark: OLE_LINK41]Based on various proposals it was agreed in RAN2#96 that minimum SI contains scheduling information on other SIBs including information whether a specific SIB is broadcasted or not besides general information on SIB type and validity time.
The provided information should clearly indicate to a UE whether there is a need to read certain SIB information or not.
Besides value tag/validity time also a corresponding grouping of the information helps to reduce the need for reading and provisioning of the corresponding SIB information. The need to frequently re-read or request SI information provisioning limits network efficiency and is a burden especially for devices being requested to operate very long time with one battery.
Discussion
From UE perspective it is most efficient to avoid unnecessary re-acquisition of SI information, i.e. the device has already a valid set of SI information. 
There are mainly two effects which cause a UE to re-read or re-acquire the System Information:
· The device is moving between cell/TRP/Beam. i.e. network elements which may provide different SI information.
· The device stays temporarily in a “sleep/low activity state” for a certain time and it may need to validate whether the previously used SI information is still valid.

A device which has longer inactivity periods
Many devices also handsets during night-times have longer periods of inactivity, sometimes even combined with low mobility during such hours. In addition 
NR is also intended to serve mMTC devices, i.e. a large group of devices also complying to above criteria. In RAN#96 it was already agreed that:
The minimum SI should provide the information of Other SIs available in the cell, including the SIB type and validity information.
Validity information for an SI or group of SIs can be created by a value tag in combination with a validity time. There is a logical link between these two validity indicators, i.e. the size of the value tag limits the maximum number of allowed changes of an SI during its validity time.

Observation1: Validity information of an SI should be composed of value tag and validity time
In principle both values validity time and size of the value tag could be different for different SIs. However, giving the consideration that at a certain point in time, i.e. when the UE wants to perform an action it needs to have an entire set of valid information available and there could be devices coming from longer inactivity periods or trying to combine SI reading and update the stored set of information it is beneficial not to have too much flexibility in the validity time. I.e. SIB information of the same type (where type is here meant as cell/area specific should have the same validity time.) 
Concerning the size of the value tag there may be some flexibility considering the different update needs. However, this leads to a different number of allowed changes during the common validity time.
Observation2: Validity time should be common for the same type of SI information, (i.e. for cell specific and area specific).
Observation3: Value tags of different SIs/SI groups may have different size depending on identified update need/rates.

A device moving from one cell to another cell.
In LTE a UE needs to re-acquire all SI information if it changes the serving cell. However, many of these information are same in the new serving cell, as they belong to same area.
To avoid unnecessary re-acquisition of SI information in NR we propose to group SI information into cell specific and a least one other group related to area specific SI information.
The SI being valid for an area need to have a corresponding area ID. Said area ID needs to be a fixed ID for said area or the corresponding combination of area SIBs. Means this part needs to correspond in size the number areas to be consider within the network.
Besides the fixed part representing the area/set and an additional version tag part for identifying changes within said set some sort of versioning to allow for flexibility within an SI area ID. The area ID should also be part of the minimum SI set. A moving device entering a new cell can compare the received area ID with the area ID of the corresponding information it has stored and if it is the same, the UE does not need to re-acquire said information.
On top of the fixed area ID also here a value tag should be considered to account for changes within said SI set. The concept of ID/version tag is possible to be used for periodic broadcasting as for on demand delivery, in the later case beneficial if the information belongs to other SI provided on demand that the ID/version tag is contained in the Minimum SI broadcasted periodically.

Observation4: Introduction of an SI ID/version tag for area related information is beneficial for a moving device and may prevent from unnecessary readings or re-acquisition of SI information.
As the area ID needs to be unique within a PLMN the ID needs to be sufficiently large to reflect the different needed basic configurations in the various areas. Changes within such a set to maintain full flexibility can be handled by a version tag.
Given that the information related to an area may not vary that often it may be beneficial to also have for the SI information being contained within an area ID to have a different validity time.
Observation5: The concept of value tag and validity time should also be adopted for SI information being reflected/summarized by an area ID.
Observation6:  The validity time of the area specific SI information may be multiple of the validity time of the cell specific information.

A device moving from one area to another area or recognizing a change in area ID value tag
[bookmark: _GoBack]Area related SI information could be a suitable candidate to be provided on demand i.e. as not needed at all cell changes as often being same between neighbor cells. As in many cases it is sufficient for a moving UE to compare the SI area ID and related value tag to its stored information and conclude that no update is needed. Hence, the area ID and value tag should be broadcasted for the area related SI information this does not need to be case in all circumstances. 
In case that a need for an update is encountered by the UE caused by either value tag or different area ID it would be beneficial to perform such updates incremental.
The device can provide the information related to area ID and value tag of its stored information set and the network can provide the incremental difference. However, this incremental update works unless the validity time has not elapsed. In case that the validity time is elapsed a full update of the related information is required.
Observation7: An update of stored area SI information could be performed incremental unless the validity time has elapsed.
Conclusions
Proposal 1: Validity information of an SI should be composed of value tag and validity time
Proposal 2: Validity time should be common for the same type of SI information, (i.e. for cell specific and area specific).
Proposal 3: Value tags of different SIs/SI groups may have different size depending on identified update need/rates.
Proposal4: Introduction of an SI ID/version tag for area related information to prevent from unnecessary readings or re-acquisition of SI information.
Proposal5: The concept of value tag and validity time should also be adopted for SI information being reflected/summarized by an area ID.
Proposal6:  The validity time of the area specific SI information may be multiple of the validity time of the cell specific information.
Proposal7: An update of stored area SI information could be performed incremental.
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