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Introduction
This is a revision of R2-1710391. The updates consist of that it is proposed to support sharing by (at least) 16 PLMNs and that the RANAC (RAN Area Code) has been added as a parameter that should be possible to set per PLMN.
[bookmark: _GoBack]RAN2 has made the following agreements for NR minimum SI:
1. Minimum SI includes at least SFN, list of PLMN, Cell ID, cell camping parameters, RACH parameters.  
2. Scheduling information in minimum SI includes an indicator whether the concerned SI-block is periodically broadcasted or provided on demand.
3. Parameters required for requesting other SI-block(s) (if any needed, e.g. RACH preambles for request) if network allows on demand mechanism shall be included in minimum SI.
4. Cell-reselection neighbouring cell information is considered as other SI and can be provided on demand based on UE request.
This document contains further discussions on the system information content when supporting network sharing.
[bookmark: _Ref178064866]Discussion
NR minimum SI at network sharing
The UE needs to determine if a cell belongs to its PLMN and whether it is allowed in the cell prior to accessing the cell. As already agreed in RAN2 the NR minimum SI includes, among others, the PLMN list. Access barring information then also needs to be broadcasted. The UE should thus be able to determine what PLMNs that are sharing the cell, and if the UE is allowed to access the cell, by reading the broadcasted minimum SI. 
In LTE up to 6 different PLMNs are supported for network sharing. With the introduction of NR, it can be foreseen that there will be more virtual operators and that 6 PLMNs may not be sufficient. There may also be a need for differentiation of services, where addressing through different PLMN IDs is an option. It is therefore here proposed to support (at least) 16 PLMNs in NR.
With a large number of PLMNs sharing the cell the size of the minimum SI may become very large if information for all those PLMNs is included there. As an alternative, some PLMNs may be listed in the other SI to avoid that the size of the minimum SI becomes too large. For a UE to determine that it may need to check the other SI for further PLMN IDs, the network should indicate it in the minimum SI.
[bookmark: _Toc477363375][bookmark: _Toc478146547][bookmark: _Toc478173317][bookmark: _Toc481426014][bookmark: _Toc481428478][bookmark: _Toc481597837][bookmark: _Toc481795303][bookmark: _Toc481795411][bookmark: _Toc484790518][bookmark: _Toc485424166][bookmark: _Toc485424290][bookmark: _Toc490068473][bookmark: _Toc490259741][bookmark: _Toc493860599][bookmark: _Toc498555963][bookmark: _Toc498607116]The PLMN list is part of the minimum SI and thus periodically broadcasted.
[bookmark: _Ref473919487][bookmark: _Toc473924249][bookmark: _Toc473926079][bookmark: _Toc476819854][bookmark: _Toc477363377][bookmark: _Toc478145933][bookmark: _Toc478145994][bookmark: _Toc478146550][bookmark: _Toc478173320][bookmark: _Toc481426016][bookmark: _Toc481428482][bookmark: _Toc481597826][bookmark: _Toc481795306][bookmark: _Toc481795408][bookmark: _Toc484789628][bookmark: _Toc484790515][bookmark: _Toc485424169][bookmark: _Toc485424293][bookmark: _Toc490068463][bookmark: _Toc490259738][bookmark: _Toc493860603][bookmark: _Toc498555966][bookmark: _Toc498607118]NR supports that (at least) 16 PLMNs share a cell.
[bookmark: _Toc477363378][bookmark: _Toc478145934][bookmark: _Toc478145995][bookmark: _Toc478146551][bookmark: _Toc478173321][bookmark: _Toc481426017][bookmark: _Toc481428483][bookmark: _Toc481597827][bookmark: _Toc481795307][bookmark: _Toc481795409][bookmark: _Toc484789629][bookmark: _Toc484790516][bookmark: _Toc485424170][bookmark: _Toc485424294][bookmark: _Toc490068464][bookmark: _Toc490259739][bookmark: _Toc493860604][bookmark: _Toc498555967][bookmark: _Toc498607119]Some PLMN IDs, and the corresponding PLMN specific info, may be included in the other SI. An indication that there are more PLMNs available is then included in the minimum SI.

System information content per PLMN
In a shared network most of the system information parameters are typically common for the different PLMNs. Issues have however been identified with the network sharing mechanisms in legacy LTE concerning the limitation that only a single Tracking Area and Cell ID can be defined per cell. By forcing a cell that is shared by several PLMNs to use the same Tracking Area and Cell ID the operators need to coordinate their Tracking Area Codes and Cell IDs, which requires quite some effort. In addition, with the shared cell(s) being part of a different tracking area than the surrounding cells of an operator, the UEs perform a Tracking Area update when entering and/or leaving the shared area/cell(s), which thus may lead to a lot of additional signalling.
[bookmark: _Toc478145936][bookmark: _Toc478145997]At RAN#76, CRs were agreed for LTE Rel-14 to support configuration of Tracking Area and Cell ID per PLMN as release extensions. To avoid backwards compatibility issues, the same support should thus be included already from the first release of NR.
For definition of RNA (RAN Notification Area) to UEs in RRC_INACTIVE it has been agreed as an option to include a RANAC (RAN Area Code) parameter in the NR System Information. The RANAC will then be broadcast in addition to the TAC in order to define the RAN area ID of the cell. Just as for the Tracking Area Code and Cell ID, the RANAC should then be possible to set per PLMN in order to avoid cumbersome coordination between the PLMNs.
[bookmark: _Toc478146552][bookmark: _Toc478173322][bookmark: _Toc481426018][bookmark: _Toc481428484][bookmark: _Toc481597828][bookmark: _Toc481795308][bookmark: _Toc481795410][bookmark: _Toc484789630][bookmark: _Toc484790517][bookmark: _Toc485424171][bookmark: _Toc485424295][bookmark: _Toc490068465][bookmark: _Toc490259740][bookmark: _Toc493860605][bookmark: _Toc498555968][bookmark: _Toc498607120]It should be possible to set Tracking Area Code, Cell ID and RANAC (RAN Area Code) per PLMN in the NR system information.

Other parameters in the system information that may need to be configured differently per PLMN are e.g. access control parameters.

Conclusion
In section 2 we made the following observations:
Observation 1	The PLMN list is part of the minimum SI and thus periodically broadcasted.

Based on the discussion in section 2 we propose the following:
Proposal 1	NR supports that (at least) 16 PLMNs share a cell.
Proposal 2	Some PLMN IDs, and the corresponding PLMN specific info, may be included in the other SI. An indication that there are more PLMNs available is then included in the minimum SI.
Proposal 3	It should be possible to set Tracking Area Code, Cell ID and RANAC (RAN Area Code) per PLMN in the NR system information.
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