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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 UE Behavior/ Handling for Stored System Information
A common understanding from the majority of companies in the email discussion on procedures for system information [4] is that a SIB can be either cell specific or area specific.  A cell-specific SIB can be utilized only in the cell where it is acquired, while an area specific SIB can be used in multiple cells associated with an area.  It is also preferred by the majority of companies that a single area ID be broadcast by a cell, and that area ID is applicable to all area specific SIBs broadcast by the cell.  
To differentiate area specific and cell specific SIBs, the scheduling information associated with each SIB and broadcast by the cell in SIB1 can contain a single bit indicating whether a certain SIB is cell specific or area specific.
Proposal 1 A single bit indication associated with each SIB is transmitted in SIB1 to indicate whether the corresponding SIB is cell specific or area specific.

All SIBs will be associated with a value tag (broadcast in SIB1), as was the understanding in the email discussion.  In addition, a single area ID can be broadcast in SIB1 which is applicable to all area specific SIBs.  If the network chooses to associated certain SIBs to an area, the area ID is broadcast.  Otherwise, the both the area ID as well as the single bit indication for each SIB are not transmitted and the cell interprets all SIBs to be cell specific in that cell.

Proposal 2 A single area ID can be broadcast in SIB1.

Proposal 3 The UE associates all SIBs which are indicated as area-specific with the area ID broadcast in SIB. 

For cell-specific SIBs, it is common understanding from the email discussion that the LTE behaviour for determining validity of the SIB in the cell will be re-used.  Namely, the UE applies a stored cell-specific SIB in the cell from which it was acquired if the value tag for the stored SIB matches the value tag broadcast by the cell.  For an area specific SIB, comparison with both area ID and value tag need to be performed.  As a consequence, if a UE does not have any stored SI with matching area ID and value tag broadcast by the cell, it must acquire the SIB from that cell.
One concern raised in the email discussion was whether it would be possible for a SIB to be cell specific in one cell and area specific in another cell (where both cells transmit the same area ID).  We do not see any reason to exclude such a scenario.  For instance, it may happen if the NW wants to configure certain parameters differently in one or a small number of specific cells of an area (but commonly in the remainder of the area).  Since an explicit indication of area specific versus cell specific will be present in SIB, the UE can avoid using an area specific SIB obtained from one cell in another cell where it is signalled as cell specific, and just prioritize the cell specific SIB (even when the area IDs of the two cells are the same). 
Proposal 4 An area specific SIB acquired in one cell should not be used in another cell where the SIB is cell specific.   

Along the same lines of the above scenario, a cell may, at any time, change a SIB from being cell specific to area specific and vice versa (through an SI modification).  In this case, it should be upto the NW to change the value tag associated with the SIB if it wants the UE to acquire the new SIB.   There is no additional UE behaviour specified for this case.
Observation 1:
No additional UE behaviour is needed for the case when a cell changes a SIB from cell specific to area specific and vice versa.

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. 
Observation 2:
UE behaviour for storage of minimum SI (per agreements in RAN2#96) have yet to be defined.

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 remaining minimum SI (RMSI).  This can be applicable only to the RMSI, since the MIB will not carry any value tag or area ID information.  The minimum SI may have information that is cell specific, as well as information that may be area specific.  Since it is possible that all RMSI is contained within a single SIB (SIB1), the parts which are cell specific and those which are area specific need to be specified and cannot be signalled (as with the other SI)       

Proposal 5 The area ID broadcasted in SIB1 can be applicable to area specific parts of the RMSI  
Proposal 6 Some RMSI are specified 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.  It should be clear that the area ID and the value tag associated to the minimum SI are part of the partial minimum SI.
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 broadcast area ID + value tag 
3 Conclusion
In this contribution the following observations we made related to stored system information:

Observation 1:
No additional UE behaviour is needed for the case when a cell changes a SIB from cell specific to area specific and vice versa.

Observation 2:
UE behaviour for storage of minimum SI (per agreements in RAN2#96) have yet to be defined.

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

Proposal 8 A single bit indication associated with each SIB is transmitted in SIB1 to indicate whether the corresponding SIB is cell specific or area specific.

Proposal 9 A single area ID can be broadcast in SIB1.

Proposal 10 The UE associates all SIBs which are indicated as area-specific with the area ID broadcast in SIB.  
Proposal 11 An area specific SIB acquired in one cell should not be used in another cell where the SIB is cell specific.   

Proposal 12 The area ID broadcasted in SIB1 can be applicable to area specific parts of the RMSI  

Proposal 13 Some RMSI are specified 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 broadcast area ID + value tag 
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