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Introduction
At the RAN2#101 meeting the following was agreed in relation to stored system information in NR [1]:
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.

Agreements
1	SI Area ID and Ran Area ID are independent
2	SI Area ID is unique with PLMN or TA
FFS Whether to select PLMN or TA

In this contribution, we discuss and try to further clarify the usage of stored system information in NR and to address the FFS:s listed in the above agreements.
[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. Since NR-SIB1 provide the UE with per SIB valueTags for the other SI, the UE may store these valueTags 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 per SIB 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 the NR-SIB1 can contain a System Information Area ID (SAID). The SI Area ID applies in a similar manner to all area specific SIBs. Furthermore, a cell can only belong to one System Information Area. 
If a SIB is area specific in one cell but within that area there are some cells which provide cell specific version of the SIB then we propose that the UE simply use the cell-specific versions of the SIB in those cells. A UE shall only use a stores SIB received in another cell if the SI Areas ID and the valueTag and the SIB area scope indicator all matches.
[bookmark: _Toc508353990][bookmark: _Toc510717389][bookmark: _Toc510719353][bookmark: _Toc510719498][bookmark: _Toc510719565][bookmark: _Toc510719590]If a SIB is area specific in one cell but within that area there are some cells which provide cell specific version of the SIB then the UE shall use the cell-specific version of the SIB in those cells. 
System information valueTags and validity time
NR-SIB1 provides the scheduling information and possible on-demand request information for the other SIBs. 
System information blocks (SIBs) in NR are provided in “system information messages”, as in LTE. By providing (in NR-SIB1) per-SIB 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 valueTag, we see some benefits of keeping this in NR-SIB1 also for NR. Having an overall SI valueTag in NR-SIB1 allows for extensions of SI provisioning functionality. For example, if the system modification message on the paging channel contains the systemInformationValueTag of the whole NR-SIB1 the UE can re-use a previously received and stored version of NR-SIB1. This is beneficial in case the cell quickly and repeatedly changes between two or more configurations of NR-SIB1 related to e.g. different access baring parameters. Assuming the UE already have received the “normal load NR-SIB1” before the system changed to a “high load and restricted access NR-SIB1”. When the load goes back to normal again the UE will immediately recognize the systemInformationValueTag associated with the “normal load NR-SIB1” if it receives a SI change notification message with this systemInformationValueTag on the paging channel. This reduces the time it takes for the UE to receive information that access barring restrictions have been removed. For this reason, we propose that also NR-SIB1 is covered by a systemInformationValueTag and that this systemInformationValueTag is contained in NR-SIB1, as in LTE.
[bookmark: _Toc493247326][bookmark: _Toc493839313][bookmark: _Toc494355157][bookmark: _Toc494389902][bookmark: _Toc498424960][bookmark: _Toc503356656][bookmark: _Toc506477826][bookmark: _Toc506478257][bookmark: _Toc508353991][bookmark: _Toc510717390][bookmark: _Toc510719354][bookmark: _Toc510719499][bookmark: _Toc510719566][bookmark: _Toc510719591]NR-SIB1 contains an overall 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: _Toc493247327][bookmark: _Toc493839314][bookmark: _Toc494355158][bookmark: _Toc494389903][bookmark: _Toc498424961][bookmark: _Toc503356657][bookmark: _Toc506477827][bookmark: _Toc506478258][bookmark: _Toc508353992][bookmark: _Toc510717391][bookmark: _Toc510719355][bookmark: _Toc510719500][bookmark: _Toc510719567][bookmark: _Toc510719592]The size of the overall systemInformationValueTag in NR-SIB1 is at least 6 bits.
In addition, the NR-SIB1 contains per SIB valueTags for the other SI. The size of the per-SIB message valueTags is proposed to be 5 bits. Each such valueTag covers only a single SIB compared to the overall SIB systemInformationValueTag which coverall all SIBs. In NR the per SIB valueTags can however be valid over a larger area (i.e. the System Information Area). Considering this, we propose to define the size of the per SIB valueTags in NR to be at least 5 bits each.
[bookmark: _Toc493247330][bookmark: _Toc493839317][bookmark: _Toc494355161][bookmark: _Toc494389906][bookmark: _Toc498424964][bookmark: _Toc503356660][bookmark: _Toc506477830][bookmark: _Toc506478261][bookmark: _Toc508353995][bookmark: _Toc510717394][bookmark: _Toc510719356][bookmark: _Toc510719501][bookmark: _Toc510719568][bookmark: _Toc510719593]The size of the per SIB valueTags (for the OSI SIBs) is at least 5 bits each.
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 values. In case there is a lack of valueTags values, the NW can alternate between the valueTag values with a short validity, and thus change the SI more often. An alternative solution is that the network may optionally define a valueTag validity time shorter than 3 hours (e.g. in SIB1). Note that this should only be used when needed, since using a short-lived valueTag requires the UEs to verify the SI more often. 
If all valueTags are defined with only a fixed 3 hour validity time, and we have a potential area scope of a SIB that can as large as the whole PLMN, then this will require very many bits in the valueTags. To ensure that it is always possible to change SI in a cell without running out of un-used valueTag values we ask RAN2 to discuss options for defining valueTag validity times shorter than 3 hours.
[bookmark: _Toc493247332][bookmark: _Toc493839319][bookmark: _Toc494355163][bookmark: _Toc494389908][bookmark: _Toc498424966][bookmark: _Toc503356662][bookmark: _Toc506477832][bookmark: _Toc506478263][bookmark: _Toc508353996][bookmark: _Toc510717395][bookmark: _Toc510719357][bookmark: _Toc510719502][bookmark: _Toc510719569][bookmark: _Toc510719594]To avoid valueTags with many bits, RAN2 is requested to discuss options for defining valueTag validity times shorter than 3 hours.
Storing of minimum system information
The minimum system information shall contain information related to all beams in the cell. The UE should use stored minimum information when moving between beams of a cell.
[bookmark: _Toc493247335][bookmark: _Toc493839323][bookmark: _Toc494355166][bookmark: _Toc494389911][bookmark: _Toc498424969][bookmark: _Toc503356665][bookmark: _Toc506477835][bookmark: _Toc506478267][bookmark: _Toc508353997][bookmark: _Toc510717396][bookmark: _Toc510719358][bookmark: _Toc510719503][bookmark: _Toc510719570][bookmark: _Toc510719595]The UE shall use stored minimum information when moving between beams of a cell.
[bookmark: _Toc506478268][bookmark: _Toc508353998][bookmark: _Toc510717397][bookmark: _Toc510719359][bookmark: _Toc510719504][bookmark: _Toc510719571][bookmark: _Toc510719596]UEs are required to store SIB1 for all beams in the current cell.
The paging channel is used to indicate to the UE when the system information changes. In case the system information change notification message on the paging channel contains a systemInformationValueTag for NR-SIB1 then the UE can in some cases re-use a stored version of the NR-SIB1. This principle can be used to enable faster changes of system information where the UE knows the new system information immediately after it has received a SI change notification massage containing a valueTag associated with a stored (previously received) version on the minimum SI.
[bookmark: _Toc493247336][bookmark: _Toc493839324][bookmark: _Toc494355167][bookmark: _Toc494389912][bookmark: _Toc498424970][bookmark: _Toc503356666][bookmark: _Toc506477836][bookmark: _Toc506478269][bookmark: _Toc508353999][bookmark: _Toc510717398][bookmark: _Toc510719360][bookmark: _Toc510719505][bookmark: _Toc510719572][bookmark: _Toc510719597]The UE can use a stored version of NR-SIB1 if the SI update notification message contains a SIB1-systemInformationValuetag and if the UE has stored a valid version NR-SIB1 associated with this SIB1-systemInformationValuetag.
Conclusion
Based on the discussion in section 2 we propose the following:
[bookmark: _GoBack]Proposal 1	If a SIB is area specific in one cell but within that area there are some cells which provide cell specific version of the SIB then the UE shall use the cell-specific version of the SIB in those cells.
Proposal 2	NR-SIB1 contains an overall systemInformationValueTag (as in LTE).
Proposal 3	The size of the overall systemInformationValueTag in NR-SIB1 is at least 6 bits.
Proposal 4	The size of the per SIB valueTags (for the OSI SIBs) is at least 5 bits each.
Proposal 5	To avoid valueTags with many bits, RAN2 is requested to discuss options for defining valueTag validity times shorter than 3 hours.
Proposal 6	The UE shall use stored minimum information when moving between beams of a cell.
Proposal 7	UEs are required to store SIB1 for all beams in the current cell.
Proposal 8	The UE can use a stored version of NR-SIB1 if the SI update notification message contains a SIB1-systemInformationValuetag and if the UE has stored a valid version NR-SIB1 associated with this SIB1-systemInformationValuetag.
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