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1 Introduction

In RAN2 #96, the following agreements were made related to system information [1]:

Agreements

1: 
For a cell/frequency that is considered for camping by UE, then UE should not be required to acquire minimum system information from other cell/frequency layer (this does not preclude reception via SFN that is under discussion in RAN1). This does not preclude the case that UE applies stored system information from previously visited cell(s).

2: 
There may be cells in the system on which the UE cannot camp and do not broadcast minimum system information 

3:
If UE cannot determine the full minimum SI of a cell (by receiving from that cell or from valid stored information from previous cells), UE shall consider that cell as barred. It is desirable for the UE to know very quickly that this cell is not campable.
4
Each cell on which UE is allowed to camp broadcasts at least some contents of the minimum system information.
In RAN2#98, the following agreements were made on stored SI [2]: 

Agreements

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 and valuetag is separately signalled or as a single identifier

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.

Finallly, in RAN2 Ad Hoc2, the following agreement was made on the contents of MIB [3]:

Agreement

1
RAN2 will indicate to RAN1 that no value tag/area related info will be included in MIB

RAN2 has been discussing the topic of stored system information for a number of meetings.  At RAN2#98, it was agreed to have both an area ID and value tag to control the UE behaviour for storing and re-using system information from one cell to another.  However, a number of details were left to further study, including the granularity of the association of the area ID with system information (per SIB, SI message, or a single ID for all system information).  In this contribution, we discuss further some of these aspects and other details of stored SI.  

2 Stored System Information for NR
2.1 Area ID and Value Tag
One aspect to be decided related to the use of area ID is whether a single area ID is used, or whether an area ID is associated to each SI message/SIB.  A single area ID for all system information can reduce the overhead in SIB1.  However, it would not give the network the flexibility to configure area-specific SIBs and cell specific SIBs.   
We think that the network should be able to indicate whether a SIB or SI can be used across an area or whether it is cell specific.  For instance, some information such as cell reselection parameters may be cell specific, while other information configuring some services to be used across several cells (e.g. V2X) may have a validity area that spans over several cells.  
Observation 1:
The network should be able to indicate whether a SIB or SI can be used across an area or should be cell specific. 

To achieve this an area ID can be provided per SIB, which would provide full flexibility to the network and even allow configuring different area validity for different SIBs.  However this comes at the expense of increased overhead.  To minimize overhead while providing some flexibility and making the feature useful, we think the ability to distinguish between cell specific and area specific SIB is sufficient.   This can be achieved by transmitting a single area ID per cell and the network can indicate per SIB (using a single bit) whether the SIB is valid for the signalled area ID or per cell.  
Proposal 1 An single area ID is broadcast per cell for all SI.
Proposal 2 The network can indicate per SIB whether the SIB is cell specific or area specific (corresponding to the area ID broadcasted by the cell)

When a UE performs initial selection or reselection to a new cell, the UE compares the value tag and area ID (if present) for each required SIB with any stored SIBs.  If the area ID and value tag match, the UE uses the stored associated SIB, otherwise the UE re-acquires the SIB and can store it for future use.  In the case where an area ID is not broadcast by the cell, the UE assumes each SIB to be cell specific and behaves as in LTE.  
Proposal 3 A UE applies a stored SIB in a cell if the area ID + value tag for the stored SIB match the area ID + value tag of the corresponding SIB in the new cell.    

In LTE, the UE considers the stored SI to be invalid after a predefined time interval (e.g. 3 hours) from the time the SI was successfully confirmed as valid. It is beneficial to have a similar mechanism also for NR, whereby the UE should consider each SI instance to be valid only for a predefined time interval. Associating a temporal validity to the stored SI allows a smaller range for value tag and allows the network to reuse value tag for a different SI version at a later time. 
Proposal 4 The UE considers a stored SIB and associated value tag to be invalid after a predefied time interval from the time the SIB was received.  

2.2 Stored Minimum SI
The behavior of the UE related to stored minimum SI also needs to be considered.  Agreements were made in RAN2#96 regarding the relationship between the presence of minimum-SI in a cell and UE’s ability to camp on the cell. 
To allow the use of stored minimum SI, as given in the RAN2#96 agreements, an area ID and value tag will be required also for the minimum SI that is carried in SIB1 (and potentially also in SIB2).  This can be applicable only to the minimum SI carried in SIB1, since the MIB will not carry any value tag or area ID information.  In addition, the minimum SI may have information that is cell specific, such as the cell ID.  Depending also on the progress from RAN1, physical channel configuration parameters and beam-related parameters may also be included in minimum SI and may be cell specific.  A straightforward way to combine the cell-specific information with the value tag and area ID concept is to have some contents of minimum SI be cell specific by definition.       

Proposal 5 An area ID and value tag can be associated to the minimum SI in SIB1.  
Proposal 6 Some information in SIB1 is defined as always being cell specific 
As per agreements, A cell can be considered for camping as long as it transmits “some contents” of the minimum SI.  The UE behaviour may therefore be driven by the characteristics of minimum system information broadcast in in SIB1. 
	Characteristics of Minimum SI 
	UE behaviour

	Complete minimum SI transmission (MIB and SIB1)
	Cell may be considered for camping/reselection (e.g. if not barred explicitly via received information in the minimum SI)

	Partial minimum SI transmission (MIB and some contents of SIB1)
	If UE has valid stored SIB1, then consider the cell for camping/reselection, 

Else, the cell is barred


To camp on a cell with partial minimum SI transmission in SIB1 the UE should be able to determine the full minimum-SI associated with the cell based on received partial minimum SI. To obtain the full minimum-SI in such a cell, the UE may apply stored system information received from previously visited cells based on area ID and minimum SI value tag. 
Proposal 7 A UE considers a cell as barred if the cell transmits only partial minimum SI, and the UE does not have stored minimum SI associated with the area ID + value tag 
3 Conclusion
In this contribution the following observations we made related to stored system information:

Observation 1:
The network should be able to indicate whether a SIB or SI can be used across an area or should be cell specific. 

Based on the above observations, the following conclusions have been made.

Proposal 8 An single area ID is broadcast per cell for all SI.

Proposal 9 The network can indicate per SIB whether the SIB is cell specific or area specific (corresponding to the area ID broadcasted by the cell)

Proposal 10 A UE applies a stored SIB in a cell if the area ID + value tag for the stored SIB match the area ID + value tag of the corresponding SIB in the new cell.    

Proposal 11 The UE considers a stored SIB and associated value tag to be invalid after a predefied time interval from the time the SIB was received.  

Proposal 12 An area ID and value tag can be associated to the minimum SI in SIB1.  

Proposal 13 Some information in SIB1 is defined as always being cell specific 

Proposal 14 A UE considers a cell as barred if the cell transmits only partial minimum SI, and the UE does not have stored minimum SI associated with the area ID + value tag 
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