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1. Introduction
This paper is a revision of R2-1800871. Section 1 (proposal 1-3) related to the email discussion [NR-AH1801#12] have been removed. 
In RAN2 NR #98 meeting, system information index was discussed. It was agreed that:

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.
Some issues have been covered by the email discussion [NR-AH1801#12]. This paper will discuss the issues which have no consensus or not be included in the email discussion. 
2. Discussion
2.1. Area ID
In legacy LTE, the validity area for all the system information is the cell where the SI is broadcasted. In NR, the validity area for some system information is extended to multiple cells. As a result, the area ID used to indicate which cells share the same SI was introduced in RAN2#98 meeting. The SI can be classified based on the validity area in Fig.1:
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Figure 1. SI classification

ValueTag is associated to each SIB. In order to optimize the acquisition of system information, UE can compare the valueTag of system information in the corresponding area. ValueTag is valid in one cell, but it is also valid cross-cell by using area ID together. Without validity area, valueTag is not useful for the SI validity check. Thus, valueTag should be used together with area ID. However, whether area ID and valueTag are separately signalled or as a single identifier depends on the 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 the email discussion [NR-AH1801#12], remaining issues about AreaID have been discussed. And majority companies agreed that:

1. area ID and valueTag are separately signaled. 
2. area ID is associated to a SIB.

3. One cell is associated to at most one area ID for all area specific SIBs. 

4. Whether the SIB is cell specific or area specific can be dynamically indicated. 

Observation 1: In the email discussion [NR-AH1801#12], majority companies agreed that: 
1. area ID and valueTag are separately signaled. 
2. area ID is associated to a SIB.
3. One cell is associated to at most one area ID for all area specific SIBs. 

4. Whether the SIB is cell specific or area specific can be dynamically indicated. 

Moreover, for the common understanding 4, this indication can be included in SIB1. For MIB or RMSI/SIB1, UE anyway need to acquire them. Thus, they should be cell specific. For PWS indication, i.e. ETWS and CMAS, there is no valueTag. Thus, there is no need to introduce such indication. 
Proposal 1: There is a per-SIB (other than SIB1 and PWS related SIBs) indication in SIB1 to indicates whether the SIB is valid in the current cell or in the area identified by the area ID. 
2.2. Size of area ID
In the following, we will discuss the size of area ID of SI. The area ID can be unique in a global area, e.g. PLMN, or a logical local area, e.g. Tracking Area (TA). 
· For the global area, more bits are needed in minimum SI, and larger storage at UE is needed. This option have better recognition for the SI received in a larger area.
· For the logical local area, less bits are needed in minimum SI, and smaller storage at UE is needed. This option have worse recognition for the SI received in a smaller area.
In our understanding, this area ID should be unique in a TA to save some bits. There is no need to be unique in a global area. Based on the network deployment, there may be up to about 300 to 600 cells in one TA. In this way, the size of areaID is at most 9~10 bits. Anyway the size is decided based on network deployment.
Proposal 2: Area ID should be unique in a logical area, e.g. in a TA area, the size is at most 9~10 bits. 
2.3. Validity timer
In legacy LTE/NB-IoT, UE can consider the stored system information as valid during a period (e.g. 3 hours/24 hours). It is specified in si-ValidityTime in TS 36.331. 
In NR, we can also introduce a similar concept of validity period, which should also configured by si-ValidityTime. During this certain period, the SIB configuration associated with the SI index(i.e area ID + valueTag) or SIB valueTag is valid. The length of this validity period can re-use the legacy LTE value as the baseline. If further requirements on the validity timer can be found, we can further determine its value. Since per-SIB valueTag was agreed, the validity timer should be also per SI index. 
Proposal 3: Per SI index validity timer is introduced in NR, during which the SIB configuration associated with the SI index or SIB valueTag is considered as valid. The legacy value (3 hours/24 hours in LTE) can be reused as baseline. 
3. Conclusion
In this contribution, we discuss the validity of stored SI in NR. Based on the discussion, we have the following observation and proposals:
Observation 1: In the email discussion [NR-AH1801#12], majority companies agreed that: 
1. area ID and valueTag are separately signaled. 
2. area ID is associated to a SIB.
3. One cell is associated to at most one area ID for all area specific SIBs. 

4. Whether the SIB is cell specific or area specific can be dynamically indicated. 

Proposal 1: There is a per-SIB (other than SIB1 and PWS related SIBs) indication in SIB1 to indicates whether the SIB is valid in the current cell or in the area identified by the area ID. 
Proposal 2: Area ID should be unique in a logical area, e.g. in a TA area, the size is at most 9~10 bits. Proposal 3: Per SI index validity timer is introduced in NR, during which the SIB configuration associated with the SI index or SIB valueTag is considered as valid. The legacy value (3 hours/24 hours in LTE) can be reused as baseline. 
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