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

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
The agreement listed above contains an FFS on “what the index/identifier” is that is used “to enable the UE to avoid re-acquisition of already stored SI-block(s)/SI message(s)”. One part of the minimum SI where this kind of index/identifier may be broadcasted is the SS Block.
Even though RAN1 is not fully finalized with the definition of the SS Block we know enough to conclude that the SS Block will provide the UE with several indexes and identifiers that can be used by the UE to determine if already stored SI is valid or not, see Figure 1.
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[bookmark: _Ref477778503]Figure 1: Schematic picture of the NR SS Block and possible “indexes/identifiers” that may “enable the UE to avoid re-acquisition of already stored SI-block(s)/SI message(s)”.
Firstly, the SS Block provides a physical cell identity (PCI) which is likely to be encoded as the sequence index of the NR-PSS/NR-SSS. Hence, in order to determine if stored SI is valid in a particular cell the PCI can be used.
Secondly the SS Block reception is likely to provide the UE with some information related to the SS Block position within the SS Burst Set. The details on how this information is derived is still to be determined by RAN1. For the purpose of this discussion we introduce the term SS Block Index (SSBI) that will be used in this contribution. In case of e.g. analogue beam-sweeping there will be a relation between the SSBI and the beam index.
[bookmark: _Toc480967528][bookmark: _Toc480969360][bookmark: _Toc480973644][bookmark: _Toc481154641][bookmark: _Toc481582044][bookmark: _Toc481656356][bookmark: _Toc481738718][bookmark: _Toc481739941][bookmark: _Toc481865743][bookmark: _Toc481866302][bookmark: _Toc484689300][bookmark: _Toc485380051][bookmark: _Toc485431197]The UE can determine the index within a SS Burst Set of a received SS Block (the details on how are to be determined by RAN1).
Thirdly, the NR-PBCH contains a master information block (NR-MIB) which also may provide one or more indexes or identifiers for indexing of stored system information. In this paper we propose below that the NR-MIB contains a system information configuration index (here denoted SICI) for this purpose. In [5] and [8] we discuss the inclusion of the System Information valueTag and the System Information Area ID in the NR-MIB for determination of the validity of stored system information.
In this contribution, we discuss the potential usage of the indexes and identifiers provided by the SS Block reception. We discuss the usage of the SSBI as a way to validate SI related to different beams of the same cell in section 2.1. In section 2.2 we discuss the usage of the PCI to determine if the stored SI that a UE has acquired is valid in a particular cell. In section 2.3 we then discuss the usage of the SICI-field provided in the NR-MIB.
0. [bookmark: _Ref477779132]Idle mode mobility between beams in the same cell
In case a cell has several beams then the system information for one cell will contain information related to all beams within that cell. In some cases, we may want to be able to specify that the idle mode UE-behavior shall depend on which beam the UE is currently in. For example, the timing of the PRACH window might be different for different beams (e.g. to enable analogue PRACH reception beam-forming). Or we may want the UE to use different PRACH preambles in different beams (e.g. to enable beam-identification). To allow for this, we need a possibility to specify different beam-dependent versions of the minimum SI. 
Thus when reading the minimum SI for a cell the UE will receive information related to all beams in the cell. In some cases, the minimum SI may contain different values for one or more parameters (e.g. PRACH timing window or PRACH root sequence index) corresponding to different beams to the cell.
In case the different beams in a cell have different SI then the SSBI can be used to differentiate which part of the SI that is valid in a particular beam. 
[bookmark: _Toc473297238][bookmark: _Toc473297315][bookmark: _Toc473620205][bookmark: _Toc473889682][bookmark: _Toc473890734][bookmark: _Toc473890793][bookmark: _Toc473915342][bookmark: _Toc473931957][bookmark: _Toc477338514][bookmark: _Toc477781452][bookmark: _Toc477782163][bookmark: _Toc477782252][bookmark: _Toc477782521][bookmark: _Toc478126212][bookmark: _Toc478165805][bookmark: _Toc478167744][bookmark: _Toc478167818][bookmark: _Toc480967525][bookmark: _Toc480969356][bookmark: _Toc481154652][bookmark: _Toc481656353][bookmark: _Toc481738719][bookmark: _Toc481739942][bookmark: _Toc481865744][bookmark: _Toc481866303][bookmark: _Toc484689301][bookmark: _Toc485380052][bookmark: _Toc485431198]Some SI parameter values can be different between beams belonging to the same cell.
[bookmark: _Toc477781453][bookmark: _Toc477782164][bookmark: _Toc477782253][bookmark: _Toc477782522][bookmark: _Toc478126213][bookmark: _Toc478165806][bookmark: _Toc478167745][bookmark: _Toc478167819][bookmark: _Toc480967526][bookmark: _Toc480969357][bookmark: _Toc481154653][bookmark: _Toc481656354][bookmark: _Toc481738720][bookmark: _Toc481739943][bookmark: _Toc481865745][bookmark: _Toc481866304][bookmark: _Toc484689302][bookmark: _Toc485380053][bookmark: _Toc485431199]The SSBI can be used as an index/identifier that enables differentiation of SI in different beams of the same cell.
The UE may read the minimum SI and extract the SI valid in the current beam (e.g. corresponding to a particular SSBI). Information related to other beams may be stored and used later should the UE move to another beam.
[bookmark: _Toc477782526][bookmark: _Toc478126230][bookmark: _Toc478129505][bookmark: _Toc478129551][bookmark: _Toc478129730][bookmark: _Toc478165809][bookmark: _Toc478165819][bookmark: _Toc478167748][bookmark: _Toc478167808][bookmark: _Toc480967531][bookmark: _Toc480969363][bookmark: _Toc480973648][bookmark: _Toc481154645][bookmark: _Toc481582048][bookmark: _Toc481656360][bookmark: _Toc481739944][bookmark: _Toc481865747][bookmark: _Toc481866305][bookmark: _Toc484689297][bookmark: _Toc484695562][bookmark: _Toc485380055][bookmark: _Toc473296712][bookmark: _Toc473297266][bookmark: _Toc473297319][bookmark: _Toc473620211][bookmark: _Toc473620224][bookmark: _Toc473889683][bookmark: _Toc473890735][bookmark: _Toc473890794][bookmark: _Toc473915343][bookmark: _Toc473931958][bookmark: _Toc477338524][bookmark: _Toc477781457][bookmark: _Toc477782269][bookmark: _Toc485431200]The system information may contain different information related to different SSBI-values (SS Block Index e.g. corresponding to different beams).
[bookmark: _Ref477779116]Idle mode mobility between cells
In the agreement cited above it says that “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”. 
The system information in neighboring cells can be very similar and the minimum SI may contain one or more parameters that are different for the different cells. The Cell Identity will differ between the cells. Some of the PRACH-config parameters (e.g. PRACH window timing, PRACH configuration, and/or PRACH root sequence index) also need to be different in neighboring cells. In addition, access barring parameters may also sometimes be different in different cells. In total, a relatively small number of parameters may differ between neighbouring cells.
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The system information configuration in a cell, or in an area, may sometimes need to be changed, e.g. due to changes in access barring. By having an index for such different system information configurations, the System Information Configuration Index (SICI), the UE can store different system information configurations. The UE does then not need to reacquire the system information when there is a change in the system information configuration.
By including the SICI in the NR-MIB, as proposed in [5], the UE can determine the current SI configuration by reading just the SS Block. In case the UE receives an SS Block containing the SICI and it discovers that it already has a stored valid version of the minimum SI corresponding to that SICI, it does not have to read the remaining minimum SI. 
This principle can be extended to enable very fast changes of system information in a cell by providing different pre-determined parameter configurations in the minimum SI valid for different SICIs (e.g. corresponding to different cell barring parameters). 
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In this paper we have made the following observation(s): 
Observation 1	The UE can determine the index within a SS Burst Set of a received SS Block (the details on how are to be determined by RAN1).
Observation 2	Some SI parameter values can be different between beams belonging to the same cell.
Observation 3	The SSBI can be used as an index/identifier that enables differentiation of SI in different beams of the same cell.

Based on the discussion in section 2 we propose the following:
Proposal 1	The system information may contain different information related to different SSBI-values (SS Block Index e.g. corresponding to different beams).
Proposal 2	The system information may contain different information related to different PCI-values.
Proposal 3	The system information may contain different information related to different SICI values (corresponding to different system information configurations).
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