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Introduction
At the RAN2#97 meeting the following was agreed in relation to stored system information in NR [1]:

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 discuss and try to further clarify the interpretation of “some kind of index/identifier” in this context. The FFS on whether the UE uses a single index or a combination of indexes (such as a value tag and an area code) in some way is further discussed.
[bookmark: _Ref178064866]Discussion
System information validity area
The “Other SI” that is not part of NR-SIB1 may be broadcasted periodically or provided on-demand. In NR-SIB1 the UE will obtain scheduling information, request information, as well as validity information for the other SI. In case the NR-SIB1 provides (direct or indirect) per SIB valuetags for the other SI then the UE may store these value tags together with the associated SIBs. When the UE later camps on a new cell in the same system information area the UE may either request or receive the other SI again; or after having verified the validity (e.g. by reading the valueTags in NR-SIB1 of the new cell) the UE may use a stored version of the other SI.  
[bookmark: _Toc473296726][bookmark: _Toc473297281][bookmark: _Toc473296727][bookmark: _Toc473297282]To support provisioning of system information related to other cells we propose that the NR-SIB1 should contain a system information area ID (SID). For the sake of consistency and simplicity, the SI Area ID should apply in a similar manner to all SIBs, i.e. there is no need to introduce separate Area IDs per SIB. Furthermore a cell should only belong to one System Information Area.
[bookmark: _Toc489867685][bookmark: _Toc489968364][bookmark: _Toc489968375][bookmark: _Toc490127656][bookmark: _Toc490221221][bookmark: _Toc490221615][bookmark: _Toc490230748][bookmark: _Toc490233326][bookmark: _Toc490266288][bookmark: _Toc490266303][bookmark: _Toc477782529][bookmark: _Toc478126233][bookmark: _Toc478129508][bookmark: _Toc478129554][bookmark: _Toc478129733][bookmark: _Toc477782271][bookmark: _Toc477782530][bookmark: _Toc478126234][bookmark: _Toc478129509][bookmark: _Toc478129555][bookmark: _Toc478129734][bookmark: _Toc477782272][bookmark: _Toc477782531][bookmark: _Toc478126235][bookmark: _Toc478129510][bookmark: _Toc478129556][bookmark: _Toc478129735][bookmark: _Toc473889691][bookmark: _Toc473890743][bookmark: _Toc473890783][bookmark: _Toc473296715][bookmark: _Toc473297269][bookmark: _Toc473296717][bookmark: _Toc473297271][bookmark: _Toc473889692][bookmark: _Toc473890744][bookmark: _Toc473890784][bookmark: _Toc473889693][bookmark: _Toc473890745][bookmark: _Toc473890785][bookmark: _Toc473296721][bookmark: _Toc473297275][bookmark: _Toc477781461][bookmark: _Toc477782276][bookmark: _Toc473889696][bookmark: _Toc473890748][bookmark: _Toc473890788][bookmark: _Toc473620221][bookmark: _Toc473620234][bookmark: _Toc473889700][bookmark: _Toc473296731][bookmark: _Toc473297286][bookmark: _Toc473296732][bookmark: _Toc473297287][bookmark: _Toc473296734][bookmark: _Toc473297289][bookmark: _Toc473282434][bookmark: _Toc473296735][bookmark: _Toc473297290][bookmark: _Toc473282442][bookmark: _Toc473296743][bookmark: _Toc473297298]NR-SIB1 contains a System Information Area ID.
[bookmark: _Toc485027443][bookmark: _Toc485030233][bookmark: _Toc485379782][bookmark: _Toc485379812][bookmark: _Toc489868230][bookmark: _Toc489968365][bookmark: _Toc489968376][bookmark: _Toc490127657][bookmark: _Toc490221222][bookmark: _Toc490221616][bookmark: _Toc490230749][bookmark: _Toc490233327][bookmark: _Toc490266289][bookmark: _Toc490266304]Each cell belongs to only one System Information Area.
A SIB is either “cell specific” or “SI Area specific”. The validity area of SIBs in the other SI should be configurable (FFS if there are other SI SIBs that can only be cell specific or only be SI area specific). The validity area (Cell or SI Area) of Other SI SIBs is then indicated in the NR-SIB1.
Note that when a SIB is “SI area specific” this only means that the SIB version (as indicated by the SIB valueTag) may be applicable in the whole SI area but not that it is currently used in all cells in the whole SI Area.
[bookmark: _Toc489968366][bookmark: _Toc489968377][bookmark: _Toc490127658][bookmark: _Toc490221223][bookmark: _Toc490221617][bookmark: _Toc490230750][bookmark: _Toc490233328][bookmark: _Toc490266290][bookmark: _Toc490266305]SIBs are either “cell specific” (valid in only this cell) or “SI area specific” (valid in the whole System Information Area).
[bookmark: _Toc490127659][bookmark: _Toc490221224][bookmark: _Toc490221618][bookmark: _Toc490230751][bookmark: _Toc490233329][bookmark: _Toc490266291][bookmark: _Toc490266306]For SIBs that can be either cell specific or SI Area specific NR-SIB1 contains an indication of which validity area that applies. 
A UE may use a stored SIB received from another cell in the same System information area after verifying the validity.
[bookmark: _Toc489968367][bookmark: _Toc489968378][bookmark: _Toc490127660][bookmark: _Toc490221225][bookmark: _Toc490221619][bookmark: _Toc490230752][bookmark: _Toc490233330][bookmark: _Toc490266292][bookmark: _Toc490266307]The UE checks the associated valueTag, validity timer, validity area configuration, and SI Area ID before concluding that a previously received and stored SIB is valid in a cell.
System information valueTags and validity time
NR-SIB1 provides the scheduling information and possibly on-demand request information for the other SIBs. 
System information blocks (SIBs) in NR are assumed to be provided in “system information messages”, as in LTE. By providing (in NR-SIB1) per-SI-message valueTags for the other SI the UE does not need to acquire all other SI messages every time a single SIB is changed. 
It has been agreed to not include any valueTag in NR-MIB and this decision calls for a discussion on if the NR-SIB1 needs to include any overall systemInformationValueTag (as in LTE SIB1) or not. Although it would be possible to remove this value-tag we see some benefits of keeping this in NR-SIB1 also for NR. Having an overall SI valueTag in NR-SIB1 makes it possible to refer to a version of the system information, which e.g. can be used to avoid transmission of already stored system information at mobility. Hence, we propose that the NR-SIB1 contains a systemInformationValueTag, as in LTE.
[bookmark: _Toc489868231][bookmark: _Toc489968368][bookmark: _Toc489968379][bookmark: _Toc490127661][bookmark: _Toc490221226][bookmark: _Toc490221620][bookmark: _Toc490230753][bookmark: _Toc490233331][bookmark: _Toc480969374][bookmark: _Toc480973657][bookmark: _Toc481154650][bookmark: _Toc481582053][bookmark: _Toc481656365][bookmark: _Toc481739952][bookmark: _Toc481865755][bookmark: _Toc481866313][bookmark: _Toc484688737][bookmark: _Toc484689194][bookmark: _Toc484689280][bookmark: _Toc484689932][bookmark: _Toc484691865][bookmark: _Toc485027444][bookmark: _Toc485030234][bookmark: _Toc485379783][bookmark: _Toc485379813][bookmark: _Toc490266293][bookmark: _Toc490266308]NR-SIB1 contains a systemInformationValueTag (as in LTE). 
The coverage of this systemInformationValueTag should be the content of NR-SIB1, including scheduling information of the other SI (possibly excluding broadcast indicator bits for on-demand SI).
Due to the introduction of the System Information Area, the number of bits of this systemInformationValueTag should be slightly larger than for the corresponding valueTag in LTE.
[bookmark: _Toc489968369][bookmark: _Toc489968380][bookmark: _Toc490127662][bookmark: _Toc490221227][bookmark: _Toc490221621][bookmark: _Toc490230754][bookmark: _Toc490233332][bookmark: _Toc490266294][bookmark: _Toc490266309]The size of the systemInformationValueTag in NR-SIB1 is at least 6 bits.
In addition, the NR-SIB1 contains per SI-message valueTags for the other SI. If the scheduling information for each SI message contains information about which SIBs that the SI message contains then per-SIB valueTags may be inherited/derived from the SI message valueTag. The purpose of providing per-SI message valueTags instead of a list of per-SIB valueTags for the other SI is that it results in a more efficient use of bits in most cases (when SI messages contain more than one SIB)
[bookmark: _Toc489868232][bookmark: _Toc489968370][bookmark: _Toc489968381][bookmark: _Toc490127663][bookmark: _Toc490221228][bookmark: _Toc490221622][bookmark: _Toc490230755][bookmark: _Toc490233333][bookmark: _Toc490266295][bookmark: _Toc490266310]NR-SIB1 contains per-SI message ValueTags for the other SI within the system information area.
[bookmark: _Toc489968371][bookmark: _Toc489968382][bookmark: _Toc490127664][bookmark: _Toc490221229][bookmark: _Toc490221623][bookmark: _Toc490230756][bookmark: _Toc490233334][bookmark: _Toc490266296][bookmark: _Toc490266311]Per SIB-valueTags are derived/inhereted from the per SI-message valueTags.
The size of the per-SI message valueTags is proposed to be 5 bits. It is covering fewer SIBs than the overall systemInformationValueTag in LTE but it can be valid over a larger area (i.e. the System Information Area). 
[bookmark: _Toc489968372][bookmark: _Toc489968383][bookmark: _Toc490127665][bookmark: _Toc490221230][bookmark: _Toc490221624][bookmark: _Toc490230757][bookmark: _Toc490233335][bookmark: _Toc490266297][bookmark: _Toc490266312]The size of the per-SI message valueTags is 5 bits.
By reading the different per-SI message valueTags the UE can determine which SI messages that contain any SIBs that were changed and the UE can re-acquire only those. 
In case there are concerns about the number of bits in the valueTags provided in NR-SIB1 not allowing for frequent enough SI updates within the SI Area, or alternatively, being too expensive, then one option is to define different validity times for at least two of the valueTags. In case there is a lack of valueTags, the NW can then alternate between the valueTags with a short validity, and thus change the SI more often. Note that this should only be used when needed since using a short-lived valueTag requires the UEs to verify the SI more often. 
[bookmark: _Toc489968373][bookmark: _Toc489968384][bookmark: _Toc490127666][bookmark: _Toc490221231][bookmark: _Toc490221625][bookmark: _Toc490230758][bookmark: _Toc490233336][bookmark: _Toc490266298][bookmark: _Toc490266313]Each valueTag is associated with a validity time. 
[bookmark: _Toc489968374][bookmark: _Toc489968385][bookmark: _Toc490127667][bookmark: _Toc490221232][bookmark: _Toc490221626][bookmark: _Toc490230759][bookmark: _Toc490233337][bookmark: _Toc490266299][bookmark: _Toc490266314][bookmark: _GoBack]The validity time of a valueTag is 3 hours (as in LTE), except for two valueTags which have a significantly shorter validity time (e.g. 1 minute).
Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	NR-SIB1 contains a System Information Area ID.
Proposal 2	Each cell belongs to only one System Information Area.
Proposal 3	SIBs are either “cell specific” (valid in only this cell) or “SI area specific” (valid in the whole System Information Area).
Proposal 4	For SIBs that can be either cell specific or SI Area specific NR-SIB1 contains an indication of which validity area that applies.
Proposal 5	The UE checks the associated valueTag, validity timer, validity area configuration, and SI Area ID before concluding that a previously received and stored SIB is valid in a cell.
Proposal 6	NR-SIB1 contains a systemInformationValueTag (as in LTE).
Proposal 7	The size of the systemInformationValueTag in NR-SIB1 is at least 6 bits.
Proposal 8	NR-SIB1 contains per-SI message ValueTags for the other SI within the system information area.
Proposal 9	Per SIB-valueTags are derived/inhereted from the per SI-message valueTags.
Proposal 10	The size of the per-SI message valueTags is 5 bits.
Proposal 11	Each valueTag is associated with a validity time.
Proposal 12	The validity time of a valueTag is 3 hours (as in LTE), except for two valueTags which have a significantly shorter validity time (e.g. 1 minute).
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