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1
Introduction

In a network sharing architecture where core network of different operators connect to a shared radio access network we are observing an issue in field because of lack of clarity in current specifications to differentiate the access parameters between operator/PLMN. We highlight the same in the following section.

2
Problem Scenario
In a Multi Operator Core Network (MOCN) configuration, following scenario is possible:

1. eNB is connected to two different PLMNs (each PLMN controlled by different MME)

2. UE supports primary PLMN - UE successfully attaches to the MME with primary PLMN

3. S1 Flex is enabled in the eNB

4. UE decodes the broadcast SI to determine the available CN

5. RRC Connection setup message indicates the registered PLMN

6. UE attaches to primary PLMN(eNodeB broadcasts both Primary and Secondary PLMN in SIB1) 

7. UE goes to idle mode and while it is in idle mode S1 link for primary PLMN goes down for some realistic reason. (eNB broadcasts primary PLMN as reserved for operator use, and secondary PLMN as not reserved and cell as not barred)

In the above described scenario, UE is expected to reselect to the secondary PLMN, but, UE won’t be able to camp on the cell of the other (secondary) PLMN even though the connection with the core network is good and the UE supports MOCN. This is because, according to the current specification, TS 36.304 section 5.3.1, when the cell status is indicated as “not barred” and “reserved for operator use” for any of the PLMNs listed, UE shall treat the cell as barred for all the PLMNs broadcast in SIB1 if the cell is "reserved for operator use" for the registered or the selected PLMN. Below is excerpt from TS 36.304 highlighting the UE behavior for cell barring.

Though the IE “cellReservedForOperatorUse” is given per PLMN, the text which is evaluating the condition is making the cell status as “barred” not mentioning the PLMNs to which it is barred. 
	5.3.1
Cell status and cell reservations

Cell status and cell reservations are indicated in the SystemInformationBlockType1message [3] by means of two fields:

-
cellBarred (IE type: "barred" or "not barred") 
In case of multiple PLMNs indicated in SIB1, this field is common for all PLMNs

-
cellReservedForOperatorUse (IE type: "reserved" or "not reserved") 
In case of multiple PLMNs indicated in SIB1, this field is specified per PLMN.
When cell status is indicated as "not barred" and "not reserved" for operator use,

-
All UEs shall treat this cell as candidate during the cell selection and cell reselection procedures.

When cell status is indicated as "not barred" and "reserved" for operator use for any PLMN,

-
UEs assigned to Access Class 11 or 15 operating in their HPLMN/EHPLMN shall treat this cell as candidate during the cell selection and reselection procedures if the field cellReservedForOperatorUse for that PLMN set to “reserved”.

-
UEs assigned to an Access Class in the range of 0 to 9, 12 to 14 shall behave as if the cell status is "barred" in case the cell is "reserved for operator use" for the registered PLMN or the selected PLMN.
NOTE 1:
ACs 11, 15 are only valid for use in the HPLMN/ EHPLMN; ACs 12, 13, 14 are only valid for use in the home country [4].


Observation: Barring criteria is independent of PLMN in the current specifications

Proposal: Barring criteria need to be imposed per PLMN in case of MOCN when cell reservation IE indicates "reserved for operator use". 
3 
Conclusion

Observation: Barring criteria is independent of PLMN in the current specifications

Proposal: Barring criteria need to be imposed per PLMN in case of MOCN when cell reservation IE indicates "reserved for operator use".  
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