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Introduction
RAN2 agreed that the value tag is per SIB as follow but left as FFS on the scope of the area ID:
There will be at least a value tag and area ID
-	value tag is associated to each SIB
-	value tag can be valid in only one cell or when combined with an area ID to be valid in more than one cell.
FFS whether the area ID is associated to each SIB/ SI message or associated to a group of SIBs/ SI messages or all SIBs/ SI messages.

In this contribution, the association of Area ID and SIB is discussed and how the area ID impact the stored SI.
Discussion
Association of Area ID and SIB
As on the association of the area ID and the SIB, it can be per SIB, SI or all the SIBs. 
The contents of a SIB may be the same for an area bigger than a cell (e.g. in LTE, SIB 13 which provides control channel configuration for a MBSFN area, MBMS SAI in SIB 15etc.) while other SIB may differ from cell to cell (e.g. SIB4 and SIB5 where cell individual offset is provided for the neighbour cells and blacklisted cells are provided etc.). From this point of view, it would be beneficial for some SIBs of a cell to be valid only within that cell and other SIBs of the same cell to be valid across several cells, and hence a single area ID associated to all SIBs/SI messages should not be selected. By default, a SIB is considered valid for a cell which can be represented in ASN.1 as e.g. absence of area ID.
In LTE, multiple SIB types can be grouped to be transmitted within a single SI message. In this case, it is possible for the deployment to group SIB types of the same area scope using an SI message specific area ID. In order to prevent ambiguity, the grouping of SIB types to SI messages with a given area ID has to be the same across the whole area.  This will create extra constraints on the SI scheduling of the network in order to coordinate the grouping of SIB types to SI messages across the SI validity areas. Hence the association of the area ID to an SI message is not desirable.

Comparing the 3 possibilities, it seem natural that the area ID is also per SIB (like the value tag) to allow for the flexibility of different deployment.  Hence it is proposed:

Proposal#1: The area ID is associated to each SIB (and value tag). By default, the area ID of a SIB (and its value tag) is a cell. Otherwise, if area ID (other than a cell) is configured for a SIB, the SIB (and its value tag) is an area defined by the area ID.

It is possible that multiple SIBs can belong to the same area ID. From signalling optimisation point of view, it would be good to signal just once the area ID. The SIB that is associated with the same area ID just needs to refer to the area ID (e.g. a list of area IDs are signalled separately, and then the corresponding index of the area IDs is used for SIB to indicate which area ID the SIB belongs to). It is quite restrictive if all the area specific SIB in a cell only belongs to an Area ID as it is possible that some area specific SIBs may require 1 Area ID and other area-specific SIBs may require another Area ID (e.g. SIBs for MBMS may take the MBMS area, while other area specific SIBs may not take the MBMS area).  For Rel-15, the number of Area ID can be limited to 2.

Proposal#2: Multiple SIBs can belong to the same area ID. 

Proposal#3: The signalling should allow for multiple area ID per cell. For Rel-15, the number of Area IDs can be limited to 2.

There are 2 ways where the area ID can be defined:
a. Predefined area such as TAC, RNA and PLMN
b. Operator defined area based on deployment need

Option b allows more flexibility for the operator to design the area of a SIB, as compared to Option a. It is also more future proof as it allows new areas to be defined without affecting the specification. However, the drawback is that the size of the area ID has to be designed sufficient large to allow for reuse.

Proposal#4: Area ID is an X bit value, and the setting of the value is completely left to network deployment. FFS on the value X.

Management of stored SIB with Area ID
In LTE, every SIB is cell specific and a single value tag is used to indicate changes for any of the SIBs. A stored version of all the SIBs corresponds to the {global cell ID, value tag}. In NR, it is agreed that a value tag is associated with a SIB. A stored version of a cell specific SIB will correspond to {global cell ID, value tag, SIB Type}. A stored version of an area specific SIB will correspond to {Area ID, value tag, SIB Type}. How many stored version of a SIB Type corresponding to an area (area ID or cell specific) with different value tag or corresponding to multiple areas can be stored should be left to UE implementation, like in LTE.
Proposal#5: UE stores versions of a SIB Type corresponding to {Area ID, value tag}
Proposal#6: The number of stored versions of a SIB Type corresponding to an area (cell specific or area specific) with different value tag or corresponding to multiple areas should be left to UE implementation
In LTE, the validity of the stored version is for all the SIBs corresponding to a value tag of a cell. In NR, the validity of the stored version is for each SIB corresponding to its value tag and defined area (cell ID or area ID). Hence the validity time is also corresponding to each SIB with the associated value tag and defined area.
Proposal#7: The validity of the stored version is per SIB with the associated value tag and defined area
Proposal#8: Validity time is corresponding to each SIB with the associated value tag and defined area.
When the UE enters a cell, if a stored version of a SIB type corresponding to {Area ID, value tag} in the cell is not available, the UE will acquire the SIB type and stored it as the SIB type corresponding to {Area ID, value tag}. If a stored version of a SIB type corresponding to {Area ID, value tag} in the cell is available, the UE will not acquire the SIB type corresponding to {Area ID, value tag} but assume the stored version as valid. A stored version of a SIB type corresponding to {Area ID, value tag} is deleted when the validity time corresponding to that version expires.
Proposal#9:  A stored version of a SIB type corresponding to {Area ID, value tag} is deleted when the validity time corresponding to that version expires.
Proposal#10: When the UE enters a cell:
· If a stored version of a SIB type corresponding to {Area ID, value tag} in the cell is not available, the UE will acquire the SIB type and stored it as the SIB type corresponding to {Area ID, value tag}.
· If a stored version of a SIB type corresponding to {Area ID, value tag} in the cell is available, the UE will not acquire the SIB type corresponding to {Area ID, value tag} but assume the stored version as valid.
Conclusion and proposals
It is requested that RAN 2 discuss and agree on the following proposals:
Proposal#1: The area ID is associated to each SIB (and value tag). By default, the area ID of a SIB (and its value tag) is a cell. Otherwise, if area ID (other than a cell) is configured for a SIB, the SIB (and its value tag) is an area defined by the area ID.

Proposal#2: Multiple SIBs can belong to the same area ID. 

Proposal#3: The signalling should allow for multiple area ID per cell. For Rel-15, the number of Area IDs can be limited to 2.

Proposal#4: Area ID is an X bit value, and the setting of the value is completely left to network deployment. FFS on the value X.

Proposal#5: UE stores versions of a SIB Type corresponding to {Area ID, value tag}
Proposal#6: The number of stored versions of a SIB Type corresponding to an area (cell specific or area specific) with different value tag or corresponding to multiple areas should be left to UE implementation
Proposal#7: The validity of the stored version is on a per SIB with the associated value tag and defined area

Proposal#8: Validity time is corresponding to each SIB with the associated value tag and defined area.

Proposal#9:  A stored version of a SIB type corresponding to {Area ID, value tag} is deleted when the validity time corresponding to that version expires.
Proposal#10: When the UE enters a cell:
· If a stored version of a SIB type corresponding to {Area ID, value tag} in the cell is not available, the UE will acquire the SIB type and stored it as the SIB type corresponding to {Area ID, value tag}.
· If a stored version of a SIB type corresponding to {Area ID, value tag} in the cell is available, the UE will not acquire the SIB type corresponding to {Area ID, value tag} but assume the stored version as valid.

