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Introduction
EUTRAN has supported Radio Access Network (RAN) sharing using shared spectrum, commonly referred to as Multi-Operator Core Network (MOCN), since Release 8. So far it is typically used in wide-area network deployments. There is also interest in supporting locally shared EUTRANs using 3GPP specified RAN sharing features. As one example, the new B48 in US (3.5 GHz CBRS) provides shared spectrum very suitable for this kind of local shared RAN deployments. 
When sharing RAN between multiple Public Land Mobile Networks (PLMNs) using shared spectrum, the shared eNB broadcasts the PLMN identities of all participating networks in the shared cell System Information Block Type1 (SIB1). The shared eNB has a separate S1 instance to each PLMN Core Network. While current specifications allow transmission of multiple PLMN identities in a shared cell, the SIB1 message structure forces all the different PLMNs to use common values for the following: 
· Tracking Area Code (TAC)
· Cell identity
· Closed Subscriber Group (CSG) identity
It would significantly simplify local shared EUTRAN deployments if the RRC SIB1 message encoding would be extended so that separate values could be broadcasted for each PLMN opting for such flexibility.
[bookmark: _Ref178064866]Discussion
Current specifications force the same TAC, cell identity and CSG identity to be used for all participating PLMN in a shared cell, even though each of these parameters are only used and relevant in the respective PLMN. Hence, PLMN operators are forced to coordinate and agree on common setting of these parameters, only to fit into current RRC specifications. This coordination is an unnecessary burden that can be avoided with RRC specification message encoding improvements.
[bookmark: _Toc473536607][bookmark: _Toc473538559]Introduce new optional field to EUTRA SIB1 to provide the flexibility for additional PLMNs to broadcast PLMN specific setting for the TAC, cell identity and CSG identity for the shared EUTRA cell, and related rules how the UE selects the correct value of these identifiers based on its selected PLMN. 
It should be noted that this enhancement only impacts the shared eNB and the UE which are updated to support this feature. There is no impact to a non-shared neighbour eNB (source or target) at mobility. There is also no impact on S1, X2 or EPC.
A PLMN which desires to use the option to broadcast separate cell access info values for its UEs can use the shared RAN to serve only UEs that are updated to support the extended RRC encoding. The mentioned B48 (3.5 GHz CBRS in US ) is introduced in 3GPP Release 14. Since this is a completely new band, there are major benefits if the proposed RRC extension is also added to 3GPP Release 14. This minimizes the amount of band 48 supporting devices that do not support this RRC extension and thus makes this feature immediately useful for shared B48 RAN deployments. On long term, legacy UEs not supporting the CR will be phased out, making the feature more and more attractive also for legacy bands.
[bookmark: _Toc468108721][bookmark: _Toc468708442][bookmark: _Toc473536611][bookmark: _Toc473538563]Introduce the proposed EUTRA SIB1 extension in 3GPP Rel14 
The corresponding CR is available in [1] and the use of the extension is exemplified in Annex.
It is expected that the additional Cell Access Info increases the SIB1 encoding size but the impact seems to be very modest. For example in case of 4 PLMNs sharing an open EUTRAN the impact to SIB1 encoding size is as follows [all optional fields assumed to not be present and all PLMNs assumed to have the same Mobile Country Code (MCC)]:
· If all 4 PLMNs share the same Cell Access Info, the SIB1 fits to 22 octets  	(current baseline)
· If 1 of the 4 PLMNs opts for its own Cell Access Info, the SIB1 fits to 31 octets  	(22 +9 =31)
· If 2 of the 4 PLMNs opt for their own Cell Access Info, the SIB1 fits to 38 octets	(22 +9 +7 =38)
· If all 4 PLMNs have their own Cell Access Info, the SIB1 fits to 44 octets	(22 +9 +7 +6 =44)
[bookmark: _Toc473536608][bookmark: _Toc473538560]Each additional instance of the Cell Access Info increases the EUTRA RRC SIB1 encoding size roughly by 6-9 octets.
Conclusion
Based on the discussion in section 2 we propose the following:
Introduce new optional field to Release 14 EUTRA RRC to provide the flexibility for additional PLMNs to broadcast PLMN specific TAC, cell identity and CSG identity in shared EUTRAN SIB1, and related rules how the UE selects the correct broadcasted value depending on its selected PLMN. 
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Annex: Example advanced deployment of a shared cell
4 PLMNs share a local EUTRAN. PLMNs A & B share the Cell Access Info while PLMNs C & D each use their own Cell Access Info.

Original SIB1 Cell Access Info field: 
· PLMN A 
· PLMN B
· TAC / eNB id “A1”

Rel14 SIB1 Cell Access Info extension: 
· PLMN C, TAC / eNB id “C1”
· PLMN D, TAC / eNB id “D1”

The S1 setup to each MME will be as follows: 
· PLMN A: eNB id A1
· PLMN B: eNB id A1
· PLMN C: eNB id C1
· PLMN D: eNB id D1

UEs (legacy and new) of PLMN A will all access this shared cell using “A1” identifiers
UEs (legacy and new) of PLMN B will all access this shared cell using “A1” identifiers
UEs (only new) of PLMN C will access this shared cell using “C1” identifiers
UEs (only new) of PLMN D will access this shared cell using “D1” identifiers

Legacy UEs of PLMN C and D will not find their PLMN id in these cells, so will not access the cell.
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