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1. Introduction
In RAN2 NR #98 meeting, system information index was discussed. In RAN2 #101 meeting, the stored SI has been extensively discussed. But some open issues still need to be discussed. 
Agreements on stored SI

1.1.1: Value tag associated with each SIB of Other SI (OSI) available in cell is included in SIB1 regardless of whether the SIB is broadcasted or provided on demand. 

FFS size of value tag

1.1.2: For “cell specific” SIB the LTE principle is applicable for determining the validity of the stored information corresponding to that SIB 

FFS Whether it is necessary to support a case where a SIB is area specific but within that area there are some cells which provide cell specific version of the SIB.

1.2.1: Adopt the LTE principle for validity of stored system information based on expiry of validity timer regardless of the SIB is “cell-specific” or “area-specific”. Single validity timer for all cases is the baseline.

1.2.2: The SI storage and management of stored SI can be left to UE implementation. Decision to store a SIB and how many to store is UE implementation.

1.3.1: System Info Area ID, if signalled, is signalled in SIB1 separately and in addition to value tags associated with each SIB available in the cell. 

1.3.2a: The rules for defining whether a stored SIB is valid in the current cell will be clearly defined in the spec, and if the UE doesn't have a valid stored SIB for the current cell then the UE must acquire.

2
A SIB can be configured to be cell specific or area specific (not applicable SIB1). Whether this is configured per SIB or configured per SI message to be concluded when ASN.1 is specified.

3
At most one AreaID can be indicated within SIB1, and if indicated then applies to all area specific SIBs available in the cell.

This paper will address these remaining issues. 
2. Discussion
2.1. Size of valueTag
In LTE, valueTag is used to indicate if a change has occurred in the SI message. The size is 5 bits (0…31). In NB-IoT and eMTC, per-SI valueTag was introduced. The size for this per-SI valueTag is 2 bits (0…3), since the probability for the change of one SI is much lower than the change for any of SIBs. 
In NR, it was agreed that value Tag associated with each SIB of Other SI (OSI) available in cell is included in SIB1 regardless of whether the SIB is broadcasted or provided on demand in RAN2 #101 meeting. With the same principle, the probability for the change of one SIB is lower than one SI message or even much lower than the change for any of SIBs. 
But considering the diverse of services in different 5G scenarios, some SIB(s) may change more frequently than LTE. Meanwhile, some area specific SIB(s) can be valid in the SI area. They may also change more frequently. On the other hand, the size of valueTag determines the version of one SIB. For one SIB, at most 3~8 versions are enough. Besides, the valueTag is usally used for stored SI. Larger size of valueTag will lead more storage and management at the UE side. Thus, in summary, the size of per-SIB valueTag can be about 2~3 bits. For possible specific case that a SIB changes very frequently, it can be updated through mechanism similar as ETWS, which is not associated with valueTag.
Proposal 1: The size of per-SIB valueTag should be 2~3 bits. 
2.2. Area specific SIB
In RAN2 #101 meeting, it is FFS Whether it is necessary to support a case where a SIB is area specific but within that area there are some cells which provide cell specific version of the SIB. In our understanding, this case should be allowed for the following scenarios:
1) For area specific SIB(s), SIB change and corresponding notification may need coordination between cells. Thus, in one specific area, these SIB(s) can be configured as area specific between the gNBs with Xn interface. While they can be configured as cell specific between gNBs without Xn interface. 
2) In case the per-SIB valueTag is 2 bits, there are at most 4 versions of configuration for the SIB in the area. If one of the cells in this area would like to configure the 5th configuration for this SIB, this cell can configure this SIB as cell specific dynamically. 
Thus, we think this case should be supported considering the above scenarios. 
Proposal 2: It is necessary to support a case where a SIB is area specific but within that area there are some cells which provide cell specific version of the SIB.
In RAN2 #101 meeting, it was agreed that a SIB can be configured to be cell specific or area specific (not applicable SIB1). This indication should be included in SIB1. For MIB and 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 3: There is a per-SIB/SI (other than SIB1 and PWS related SIBs) indication in SIB1 to indicates whether the corresponding SIB/SI is cell specific or area specific. 
2.3. Size of SIAID
In the following, we will discuss the size of area ID of SI. In RAN2 #101 meeting, it was agreed that SI Area ID (SIAID) is locally unique within TA and FFS [X] Bits allocated to SIAID in SIB1. 
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 4: The size of SIAID in SIB is at most 9~10 bits. 
2.4. 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, it was agreed in RAN2 #101 meeting that:

1.2.1: Adopt the LTE principle for validity of stored system information based on expiry of validity timer regardless of the SIB is “cell-specific” or “area-specific”. Single validity timer for all cases is the baseline.
Thus, a similar concept of validity period is included. During this certain period, the SIB configuration associated with the SI index (i.e TAC + 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, like in NB-IoT and eMTC. Since per-SIB valueTag was agreed, the validity timer should be also per SI index. 
Proposal 5: 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 in LTE) can be reused. 
3. Conclusion
In this contribution, we discuss the remaining issues of stored SI in NR. Based on the discussion, we have the following proposals:
Proposal 1: The size of per-SIB valueTag should be 2~3 bits. 
Proposal 2: It is necessary to support a case where a SIB is area specific but within that area there are some cells which provide cell specific version of the SIB.
Proposal 3: There is a per-SIB/SI (other than SIB1 and PWS related SIBs) indication in SIB1 to indicates whether the corresponding SIB/SI is cell specific or area specific. 
Proposal 4: The size of SIAID in SIB is at most 9~10 bits. 
Proposal 5: 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 in LTE) can be reused. 
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