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1. Introduction
In the RAN2#97 meeting, the following agreements were made for system information [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. 

In the RAN2#98 meeting [2], further agreements for the stored system information are as follows:
· 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.
From the previous RAN2 discussions on the system information, using identifier of stored SI is agreed to avoid unnecessary UE re-acquisition of already stored SIBs. In this contribution, we discuss the FFS points on this topic, i.e. whether a new single identifier shall be introduced and whether multiple SIBs can be associated with each area ID.
2. Considerations on the index of stored system information
2.1 Separate area ID and value tag vs. single identifier
As the baseline, both area ID and value tag are agreed as the index of the stored information. Those two parameters will be broadcasted by the NR cell. When UE enters a new cell, area ID is checked for the cell domain, i.e. whether the serving cell and previously camped cell have any common SIB. Value tag is used to checked for the time domain, i.e. whether the stored SIBs is still valid. UE separately checks the area ID and value tag to determine whether an already stored SIB is valid in the serving cell.
Some companies, e.g. [3], proposed to introduce a single identifier to combine both area ID and value tag. By only checking the broadcasted single ID, UE can verify whether the stored SIB configuration is valid. If the already stored single ID is the same as the one of the single IDs broadcasted by the serving cell, UE can directly reused this stored SIB, rather than re-acquisition. 
Since value tag has been agreed to be associated to each SIB, single ID shall also be defined per SIB. For each SIB, each single ID indicates one possible parameter configuration of this SIB. If all the possible or most of the possible configurations can be signaled to UE or pre-defined in the specification, one single ID can be directly informed UE what parameters are configured in the serving cell for one SIB. 
Some advantages can be brought by this new single ID:

· For the SI delivery, only single IDs of one or multiple SIBs need to be broadcasted if the corresponding configurations have already been stored by UEs. This can significantly reduce the signaling overhead for both minimum SI and other SI delivery.
· For the SI modification, except for the modification notification can be sent by paging message to UE, single ID of the updated SIB can also be informed by paging message. If the updated single ID of a certain SIB and its corresponding configuration has been stored by UE, UE can directly apply the updated configuration without acquiring this SIB. Power consumption and acquisition latency can be reduced for UE, in the SI modification case.
· To verify the stored SI, only one ID needs to be checked by UE, which helps to simplify the UE processing. 
In addition, some drawbacks of this single ID format are also analyzed as following:
· Less signaling overhead of SI delivery is achieved in the cost of much signaling overhead to delivery all the possible or most of the configurations of the SIBs. 
· This feature will also limit the flexibility of network configuration, when network tries to make a tradeoff between configuration flexibility and signaling overhead.
To sum up, single identifier seems the optimization format of the separate area ID and value tag. Even some signaling reduction can be achieved, but in the cost of limitation on configuration flexibility. Therefore, when discussing whether to introduce this new single identifier, RAN2 shall carefully consider its disadvantages.
Proposal 1: RAN2 is respectively asked to discuss whether single identifier is introduced for stored SI, considering the above advantages and disadvantages.

2.2 Association between area ID and SIBs
The baseline concept of area ID has been agreed to indicate the SI validity among cell. However whether multiple SIBs are allowed to be associated with one area ID is still FFS. Following options can be considered when RAN2 discusses this mapping between area ID and SIBs.

· Option 1: Area ID is associated to each SIB 

· If one area ID is not allowed to indicated the validity of multiple SIBs. Multiple SIBs has to be separately associated with multiple area IDs. This brings redundant signaling when multiple SIBs have the same validity range among cells, i.e. same area ID for multiple SIBs. For saving network energy of SI delivery, we shall not limit the network configuration flexibility, if one area ID indicating multiple SIBs is more efficient. 

· Option 2: Area ID is associated to a group of SIBs, pre-defined by specification 

· To achieve the less singling overhead, area ID can be mapped to multiple SIBs by pre-defined in the specification. No signaling is needed to inform UE the mapping relationship. By only checking area ID of serving cell, UE can determine whether the store SI is valid for those pre-defined SIBs.
· However, pre-defined mapping relationship will highly limit the flexibility. It means that only the pre-defined SIBs can apply the area ID concept. Considering the network configuration flexibility, only pre-defined mapping relationship is not enough.
· Option 3: Area ID is associated to a group of SIBs, with mapping relationship indicator 
· To support dynamic association between area ID and SIBs, some indicators can be used in the system information. As in LTE specification, SIB-MappingInfo can be re-used to indicate a group of SIBs, which are associated to one area ID.
SIB-MappingInfo ::= SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type

SIB-Type ::=





ENUMERATED {











sibType3, sibType4, sibType5, sibType6,











sibType7, sibType8, sibType9, sibType10,











sibType11, sibType12-v920, sibType13-v920,











sibType14-v1130, sibType15-v1130,











sibType16-v1130, sibType17-v1250, sibType18-v1250,











..., sibType19-v1250, sibType20-v1310, sibType21-v14x0}

· By using dynamic mapping relationship configuration, the associated SIBs can be flexibly updated for one area ID, upon the modification of some SIBs.
· Also, this option has modest signaling overhead compared with option 1 and option2.

Compared with those possible options, area ID shall be allowed to be associated with multiple SIBs to support flexible configuration. Whether option 2 and/or option 3 is used can be further discussed. 
Proposal 2: Each area ID is associated to a group of SIBs, which can be indicated by SIB-MappingInfo like field and/or pre-defined by specification.

3. Conclusions
In this contribution, we discuss two FFS issues on the index of the stored system information and propose:
Proposal 1: RAN2 is respectively asked to discuss whether single identifier is introduced for stored SI, considering the above advantages and disadvantages. 

Proposal 2: Each area ID is associated to a group of SIBs, which can be indicated by SIB-MappingInfo like field and/or pre-defined by specification.
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