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1 Introduction

In the NR SI, a number of agreements were made on SI, and how the UE can apply stored SI when visiting different cells.  Specifically in RAN2 #96 [1] the following agreements were made:
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.
Furthermore, in RAN2 #97 [2] the following agreements were made:
Agreements

1: Broadcasting some kind of index/identifier in minimum SI to enable the UE to avoid re-acquisition of already stored SI-block(s)/SI message(s). The index/identifier and associated system information can be applicable in more than one cell. System information valid in one  cell may be valid also in other cells.

FFS what the index/identifier is (e.g. single index or area plus value tag, etc.)

In this contribution, we address further stage 2 details related to these agreements and to the acquisition and use of stored SI in the UE.
2 Stored System Information for NR
2.1 Reduced Minimum SI
As listed above, 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. Specifically, a cell can be considered for camping as long as it transmits “some contents” of the minimum SI.  Following those agreements, the UE behaviour may be driven by the characteristics of minimum system information broadcast in a cell. 
	Characteristics of Minimum SI 
	UE behaviour

	Cell type1: No minimum SI transmission
	Cell is not considered for camping/reselection

	Cell type2: Complete/Full minimum SI transmission
	Cell may be considered for camping/reselection (e.g. if not barred explicitly via received information in the minimum SI)

	Cell type3: Partial/Reduced minimum SI transmission
	If a valid stored SI is present, then consider the cell for camping/reselection, 

Else, the cell is not considered for camping/reselection


To camp on a cell with ‘reduced minimum-SI’, the UE should be able to determine the full minimum-SI associated with the cell based on received ‘reduced minimum-SI’. To obtain the complete/full minimum-SI in such cell, the UE may apply stored system information received from previously visited cells. The content of reduced minimum-SI should enable the UE to identify and apply a specific instance of stored system information relevant for the cell.
The reduced minimum-SI should enable the UE to maximize the usage of stored system information whenever possible. It should also enable the UE to identify the relevant stored system information unambiguously to avoid configuration mismatch between UE and the network.

In order for a cell of cell type 3 to be as energy efficient as possible, it should transmit only the bare minimum information, including information to allow the UE to determine which already acquired stored SI block(s) can be used in the cell.  In RAN2 #97, we agreed that this information would be an index/identifier transmitted in the minimum SI.  The format of this index is further discussed in our companion contribution [4].  In addition to this, the cell would need to transmit its cell ID and SFN.  Whether the PLMN ID list is required in the reduced minimum SI will depend on whether the identifier is defined per operator or not, and can be left as FFS until further discussion on this is concluded.  
Proposal 1: 
A campable cell may broadcast only a reduced minimum SI, which includes the SFN, cell ID, and index/identifier.  FFS if the reduced minimum SI contains also the PLMN ID list.   

Proposal 2: 
The UE should have means to unambiguously determine the full minimum SI associated with a cell based on the reduced minimum-SI and a priori stored system information. 

2.2 Campable Cell

It was agreed in the study item phase that a UE should consider a cell for which it cannot obtain the minimum SI (either from what is broadcast or from the stored information) as barred.  
It is further possible that a cell of cell type 3 (broadcasting the reduced minimum SI), may change the configuration of its system information.  In that case, some UEs that are camped on that cell may suddenly see the cell as barred if they do not have the new configuration already stored. In order to avoid such a scenario, a cell of cell type 3 could temporarily broadcast the full minimum SI (i.e. become cell type 2) to allow the currently camped UEs to acquire and store the new system information configuration 
Proposal 3:  A UE considers a cell as barred if it transmits only a reduced minimum SI, and the UE does not have stored SI associated with the index/indentifier bring broadcast by the cell.
It was further agreed in the study item that a UE should know quickly whether a cell is campable.  As a result, the index/identifier should be broadcast by the cell with a short duty cycle and could be either in MIB or SIB1.  The disadvantage of having it in the MIB is that it would limit the size of the index/identifier, since the MIB should be limited in size.  In addition, extending the index/identifier later on, or having an index/identifier per SIB or SI block would be extremely difficult if it were placed in the MIB.  On the other hand, placing the index/identifier in SIB1 would require a flexible definition of SIB1 whereby in some cells, SIB1 can contain the index/identifier, along with scheduling information, and potentially other parts of minimum SI, while other cells would have a SIB1 without scheduling information and potentially only the index/identifier.  We don’t see this as a major hurdle, seeing that SIB1 will likely be flexible in size and scheduled on PDCCH as it is in LTE today.

Proposal 4: 
The index/identifier associated with system information is transmitted in SIB1.

2.3 Receiving SI Applicable in Other Cells

The index/identifier and the associated system information can be applicable in more than one cell.  As a result, a UE can acquire system information in one cell (cell A) and apply it in a different cell (cell B) as long as that system information is valid at the current time in cell B.  
A UE which moves around may acquire and store different configurations of system information as it visits different cells through mobility.  By doing so, the UE may reduce its power consumption associated with acquiring SI since the likelihood that it encounters a cell for which the current index/identifier corresponds to SI it has stored will increase.  This, however, comes at the cost of UE storing a significant amount of system information.

To make the process of stored system information more efficient, the network could provide the UE with the system information it would potentially need in an area or for a particular amount of time.  This could potentially reduce the amount of stored SI in the UE required to obtain power-savings benefits since the network would be in a better situation to determine the configuration(s) of SI that a UE would require in an area.  In addition, a UE may be able to receive in a single cell all the SI required to move around in an area, rather than having to wait until it visits all the cells with different configurations first. In case a UE receives such configurations directly from the network, it can delete any stored SI which it may have obtained through visiting of cells.  
Proposal 5: 
The UE can receive in a cell multiple configurations of system information that can be applicable in more than one cell.  
In this case, the network can chose whether a given cell would need to provide such information (for example, a macro providing configurations for a set of small cells).  The network should also have the flexibility to provide such information in broadcast or dedicated signaling so that it could be used by both connected and IDLE mode UEs.  For the case of broadcast signaling, the SIB configurations and associated index/indetifier could itself be provided in a SIB.
Proposal 6: 
Multiple SI configurations, if provided by a cell, can be provided by broadcast (SIB) or dedicated signaling.

3 Conclusion

In this contribution the following proposals we made related to stored SI:
Proposal 1: 
A campable cell may broadcast only a reduced minimum SI, which includes the SFN, cell ID, and index/identifier.  FFS if the reduced minimum SI contains also the PLMN ID list.   

Proposal 2: 
The UE should have means to unambiguously determine the full minimum SI associated with a cell based on the reduced minimum-SI and a priori stored system information. 

Proposal 3:  A UE considers a cell as barred if it transmits only a reduced minimum SI, and the UE does not have stored SI associated with the index/indentifier bring broadcast by the cell.
Proposal 4: 
The index/identifier associated with system information is transmitted in SIB1.

Proposal 5: 
The UE can receive in a cell multiple configurations of system information that can be applicable in more than one cell.  

Proposal 6: 
Multiple SI configurations, if provided by a cell, can be provided by broadcast (SIB) or dedicated signaling.
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