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Introduction
[bookmark: _Ref178064866]RAN1 agreed at RAN1#88bis that the SS Block periodicity in NR shall be {5, 10, 20, 40, 80, and 160 ms}. Furthermore, it was agreed that the SS Burst Set periodicity default value for initial cell selection shall be 20 ms.
Using a long SS Block periodicity enables significant network energy consumption savings due to both a larger sleep ratio as well as longer sleep duration. These decisions on SS Block periodicity may have an impact on the NR-MIB and NR-SIB1 periodicity in some scenarios as discussed in this paper.
Discussion
In LTE one BCH transport block, corresponding to the LTE-MIB, is transmitted every 40 ms. The BCH transmission time interval (TTI) is thus 40 ms. The BCH is transmitted on the physical broadcast channel (PBCH) which is mapped to the first subframe of each frame in four consecutive frames. The PBCH is thus transmitted every 10 ms. 
Having a physical channel that transmits different redundancy versions more often than the TTI is clearly straightforward. But the opposite is not. For NR the corresponding physical channel, NR-PBCH is transmitted with the SS Block periodicity. In case the NR-MIB TTI is shorter than the maximum SS Block periodicity, then that implies that not all TTIs are transmitted over the physical channel. To avoid this problem, we propose that the TTI of the NR-MIB shall be no less than 80 ms, but also no shorter than the actual SS Block periodicity.
[bookmark: _Toc493248963][bookmark: _Toc493249919][bookmark: _Toc493250139][bookmark: _Toc493253418][bookmark: _Toc494355978][bookmark: _Toc494356087][bookmark: _Toc494390634]The TTI of the NR-MIB is the maximum of 80 ms and the SS Block periodicity.
The same argumentation can be made related to NR-SIB1. However, in case a cell uses an SS Block periodicity larger than 20 ms (i.e. 40, 80, or 160 ms) then that cell cannot always be found by UEs performing initial cell search. And then it is possible that no NR-SIB1 transmission is required.
However, not allowing for any NR-SIB1 transmission on certain cells can be very limiting. For example, automatic neighbour cell relation algorithms rely on UEs reading the cell global ID broadcasted from each cell and report that to its serving cell. Such algorithms will not work, at least not in the same way, unless it is possible to transmit a version of NR-SIB1 also for cells with long SS Block periodicities.
[bookmark: _Toc493250171][bookmark: _Toc493253416][bookmark: _Toc494356027][bookmark: _Toc494390631]Transmissions of NR-SIB1 may be needed (e.g. for support of ANR) also on carriers with SS Block periodicity larger than 20 ms (i.e. 40, 80, and 160 ms).
[bookmark: _Toc493250172][bookmark: _Toc493253417][bookmark: _Toc494356028][bookmark: _Toc494390632][bookmark: _GoBack]In case the SS Block periodicity is larger than 20 ms then e.g. PRACH, RAR and paging configurations are not needed in NR-SIB1. 
[bookmark: _Toc493249920][bookmark: _Toc493250140][bookmark: _Toc493253419][bookmark: _Toc494355979][bookmark: _Toc494356088][bookmark: _Toc494390633]Initial access (PRACH and RAR configuration) and paging related parameters in NR-SIB1 can be made optional in the NR specification. 
In LTE the TTI of SIB1 is 80 ms and different redundancy versions of SIB1 is transmitted on the PDCCH/PDSCH every 20 ms in subframe 5. Should NR also select 80 ms as the TTI for NR-SIB1, then we would destroy the long DTX durations enabled by the 160 ms SS Block periodicity. For that reason we propose that the TTI of NR-SIB1 shall be 80 ms except when the SS Block periodicity is 160 ms, in which case the NR-SIB1 TTI shall be set to 160 ms.
[bookmark: _Toc493250141][bookmark: _Toc493253420][bookmark: _Toc494355980][bookmark: _Toc494356089][bookmark: _Toc494390635][bookmark: _Toc490126867]The TTI of the NR-SIB1 is 80 ms when the SS Block periodicity is {5, 10, 20, 40, or 80 ms} and 160 ms when the SS Block periodicity is 160 ms.
Since other SIBs can be provided on-demand, it is not any problem from a network DTX point of view to allow them to be transmitted more often than the SS Block periodicity.
[bookmark: _Toc493250142][bookmark: _Toc493253421][bookmark: _Toc494355981][bookmark: _Toc494356090][bookmark: _Toc494390636]SIBs that are provided on-demand can have a TTI that is shorter, equal, or larger than the SS Block periodicity.
[bookmark: _Toc494355982][bookmark: _Toc494356091][bookmark: _Toc494390637]RAN2 adopts the changes to [3] according the text proposal in Section 3.

Text Proposal
5.2	System information
[bookmark: _Toc470095106][bookmark: _Toc478123109]5.2.1	Introduction
System Information (SI) is divided into the MasterInformationBlock (MIB) and a number of SystemInformationBlocks (SIBs) where:
-	the MasterInformationBlock (MIB) is always transmitted on the BCH (refer Figure 5.2.2.X.X) with a  periodicity of 80 ms (when the SS Block periodicity is 5, 10, 20, 40, or 80 ms) or 160 ms (when the SS Block periodicity is 160 ms). and rRepetitions made within 80 ms [X]this periodicity and it includes parameters that are needed to acquire SystemInformationBlockType1 (SIB1) from the cell [TBD-RAN1];
-	the SystemInformationBlockType1 (SIB1) is  transmitted on the DL-SCH with a periodicity of [X]80 ms for the cases when the SS Block periodicity is 5, 10, 20, 40, or 80 ms. When the SS Block periodicity equals 160 ns the systemInformationBlockType1 (SIB1) is transmitted on the DL-SCH with a periodicity of 160 ms. and rRepetitions made within [X]this periodicity. SIB1 includes information regarding the availability and scheduling (e.g. periodcity, SI-window size) of other SIBs. It also indicates whether they (i.e. other SIBs) are provided via periodic broadcast basis or only on-demand basis (refer Figure 5.2.2.X.X). If other SIBs are provided on-demand then SIB1 includes information for the UE to perform SI request;
-	SIBs other than SystemInformationBlockType1 are carried in SystemInformation (SI) messages, which are transmitted on the DL-SCH. Each SI message is transmitted within periodically occurring time domain windows (referred to as SI-windows);
-	For SCells, NG-RAN provides the required SI by dedicated signaling. Nevertheless, the UE shall acquire MIB of the PSCell to get SFN timing of the SCG (which may be different from MCG). Upon change of relevant SI, NG-RAN releases and adds the concerned SCell.
[FFS on the term to be used in Stage-3 for NG-RAN]
Editor's note	: Reference to RAN1 specification may be used for the MIB/SIB1 periodicities [X].

Conclusion
In section 2 we made the following observations:
Observation 1	Transmissions of NR-SIB1 may be needed (e.g. for support of ANR) also on carriers with SS Block periodicity larger than 20 ms (i.e. 40, 80, and 160 ms).
Observation 2	In case the SS Block periodicity is larger than 20 ms then e.g. PRACH, RAR and paging configurations are not needed in NR-SIB1.
Observation 3	Initial access (PRACH and RAR configuration) and paging related parameters in NR-SIB1 can be made optional in the NR specification.
Based on the discussion above we propose the following:
Proposal 1	The TTI of the NR-MIB is the maximum of 80 ms and the SS Block periodicity.
Proposal 2	The TTI of the NR-SIB1 is 80 ms when the SS Block periodicity is {5, 10, 20, 40, or 80 ms} and 160 ms when the SS Block periodicity is 160 ms.
Proposal 3	SIBs that are provided on-demand can have a TTI that is shorter, equal, or larger than the SS Block periodicity.
Proposal 4	RAN2 adopts the changes to [3] according the text proposal in Section 3.
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