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The concept of Equivalent Home PLMN has been added to the SA and CN specifications for Release 7. In this paper we briefly describe the Equivalent Home PLMN concept and propose appropriate changes to introduce the concept to the RAN specifications. Specifically, we introduce EHPLMN for UEs belonging to Access Classes 11 and 15.

EHPLMN are a group of PLMNs that are considered equivalent to HPLMN regarding PLMN selection. In 22.011 v7.0.0, they are defined as “It shall be possible for the home network operator to identify alternative Network IDs as the HPLMN. It shall be possible for the home network operator to store in the SIM/USIM an indication to the UE that a group of PLMNs are equivalent to the HPLMN regarding PLMN selection. Any PLMN declared as equivalent to the HPLMN, the HPLMN included, is called an EHPLMN”.
This will allow operators to increase substantially the number of subscribers or the number of devices per subscriber.

SA1 specify the possibility of camping on EHPLMN for UE belonging to Access Classes 11 and 15 in 22.011 as: 

“If the UE is a member of at least one Access Class which corresponds to the permitted classes as signalled over the air interface, and the Access Class is applicable in the serving network, access attempts are allowed. Otherwise access attempts are not allowed.

Access Classes are applicable as follows:

Classes 0 – 9

- Home and Visited PLMNs;

Classes 11 and 15

- Home PLMN only, including any EHPLMN;

Classes 12, 13, 14

- Home PLMN and visited PLMNs of home country only. For this purpose the home country is defined as the country of the MCC part of the IMSI.

Any number of these classes may be barred at any one time.”

In the RAN specifications the only reference to HPLMN is with regard to camping on a cell reserved for operator where the UE considers the HPLMN and the access class stored on the SIM to determine whether it can camp on the cell. Therefore, it is proposed to introduce in 25.304 the notion of EHPLMN in the definitions and the possibility for UE belonging to Access Classes 11 and 15 to camp on any EHPLMN.
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3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the following definitions and the definitions in [12] apply.

Acceptable Cell: A cell that satisfies certain conditions as specified in 4.3. A UE can always attempt emergency calls on an acceptable cell.

Available PLMN: A PLMN for which the UE has found at least one cell and read its PLMN identity.
Barred Cell: A cell a UE is not allowed to camp on.
Camped on a cell: UE has completed the cell selection/reselection process and has chosen a cell. The UE monitors system information and (in most cases) paging information.
Camped on any cell: UE is in idle mode and has completed the cell selection/reselection process and has chosen a cell irrespective of PLMN identity.

DRX cycle: Individual time interval between monitoring Paging Occasion for a specific UE.

Equivalent PLMN: A PLMN considered as equivalent to the selected PLMN by the UE for PLMN selection, cell selection, cell reselection and handover according to the information provided by the NAS.
Equivalent Home PLMN: A PLMN declared by the home network equivalent to the HPLMN, HPLMN included, is called an EHPLMN. The home network operator can store in the SIM/USIM an indication to the UE that a group of PLMNs are equivalent to the HPLMN regarding PLMN selection.
Home PLMN: A PLMN where the Mobile Country Code (MCC) and Mobile Network Code (MNC) of the PLMN identity are the same as the MCC and MNC of the IMSI.

Location Registration (LR): UE registers its presence in a registration area, for instance regularly or when entering a new registration area.

Maximum DRX cycle: Time interval for the longest possible DRX cycle in a cell. 

MBMS Activated Service: An MBMS service that the UE has joined (multicast) or is interested in (broadcast). 

MBMS Preferred Layer (PL): A frequency layer that is indicated by the UTRAN to be preferred for camping for MBMS purposes.

Paging Block Periodicity (PBP): Period of the occurrence of Paging Blocks. (For FDD, PBP = 1).

Paging Message Receiving Occasion (TDD only): The frame where the UE receives actual paging message.
Paging occasion:
(FDD) The SFN of the PICH frame where the UE monitors its paging indicator (i.e. the SFN of the PCCPCH frame in which the PICH frame begins).
(TDD) The paging block, which consists of several frames. The value of Paging Occasion is equal to the first frame of the Paging Block.

Process: A local action in the UE invoked by a RRC procedure or an Idle Mode procedure.
Radio Access Mode: Radio access mode of the cell, FDD or TDD.

Radio Access Technology: Type of technology used for radio access, for instance UTRA or GSM.

Registration Area: (NAS) registration area is an area in which the UE may roam without a need to perform location registration, which is a NAS procedure.

Reserved Cell: A cell on which camping is not allowed, except for particular UEs, if so indicated in the system information.

Restricted Cell: A cell on which camping is allowed, but access attempts are disallowed for UEs whose access classes are indicated as barred.
Selected PLMN: This is the PLMN that has been selected by the NAS, either manually or automatically.

Serving cell: The cell on which the UE is camped.

Strongest cell: The cell on a particular carrier that is considered strongest according to the layer 1 cell search procedure [14][15]. As the details of the layer 1 cell search are implementation dependent, the precise definition of 'strongest cell' is also implementation dependent.

Suitable Cell: This is a cell on which an UE may camp. For a UTRA cell, the criteria are defined in subclause 4.3, and for a GSM cell the criteria are defined in [1].
//////////////////////////////////////////////////////////////////////////////////////////

5.3
Cell Reservations and Access Restrictions

5.3.1
UTRA cells

There are two mechanisms which allow an operator to impose cell reservations or access restrictions. The first mechanism uses indication of cell status and special reservations for control of cell selection and re-selection procedures. The second mechanism, referred to as Access Control, shall allow to prevent selected classes of users from sending initial access messages for load control reasons. At subscription, one or more Access Classes are allocated to the subscriber and stored in the USIM [9], which are employed for this purpose.

5.3.1.1
Cell status and cell reservations

Cell status and cell reservations are indicated with the Cell Access Restriction Information Element in the System Information Message [4] by means of three Information Elements:

-
Cell barred (IE type: "barred" or "not barred"),

-
Cell Reserved for operator use (IE type: "reserved" or "not reserved"),
-
Cell reserved for future extension (IE type: "reserved" or "not reserved").
When cell status is indicated as "not barred", "not reserved" for operator use and "not reserved" for future extension (Cell Reservation Extension),

-
All UEs shall treat this cell as candidate during the cell selection and cell re-selection procedures in Idle mode and in Connected mode.

When cell status is indicated as "not barred", "not reserved" for operator use and "reserved" for future extension (Cell Reservation Extension),

-
UEs shall behave as if cell status "barred" is indicated using the value "not allowed" in the IE "Intra-frequency cell re-selection indicator" and the maximum value for Tbarred, see [4] (see also below).

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

-
UEs assigned to Access Class 11 or 15 shall treat this cell as candidate during the cell selection and cell re-selection procedures in Idle mode and in Connected mode if the cell belongs to the home PLMN or to any EHPLMN.

-
UEs assigned to an Access Class in the range 0 to 9 and 12 to 14 shall behave as if cell status "barred" is indicated using the value "not allowed" in the IE "Intra-frequency cell re-selection indicator" and the maximum value for Tbarred, see [4] (see also below).

When cell status "barred" is indicated,

-
The UE is not permitted to select/re-select this cell, not even for emergency calls.

-
The UE shall ignore the "Cell Reserved for future extension (Cell Reservation Extension) use" IE.
-
The UE is not permitted to receive any MBMS services.

-
The UE shall select another cell according to the following rule:

-
If the "Intra-frequency cell re-selection indicator" IE in Cell Access Restriction IE is set to value "allowed", the UE may select another cell on the same frequency if selection/re-selection criteria are fulfilled.

-
If the UE is camping on another cell, the UE shall exclude the barred cell from the neighbouring cell list until the expiry of a time interval Tbarred. The time interval Tbarred is sent via system information in a barred cell together with Cell status information in the Cell Access Restriction IE.

-
If the UE does not select another cell, and the barred cell remains to be the "best" one, the UE shall after expiry of the time interval Tbarred again check whether the status of the barred cell has changed.
-
If the "Intra-frequency cell re-selection indicator" IE is set to "not allowed" the UE shall not re-select a cell on the same frequency as the barred cell. During an ongoing emergency call, the Intra-frequency cell re-selection indicator IE" shall be ignored, i.e. even if it is set to "not allowed" the UE may select another intra-frequency cell.

-
If the barred cell remains to be the "best" one, the UE shall after expiry of the time interval Tbarred again check whether the status of the barred cell has changed.
The reselection to another cell may also include a change of RAT.
5.3.1.2
Access Control

Information on cell access restrictions associated with the Access Classes is broadcast as system information, [4].

The UE shall ignore Access Class related cell access restrictions when selecting a cell to camp on, i.e. it shall not reject a cell for camping on because access on that cell is not allowed for any of the Access Classes of the UE. A change of the indicated access restriction shall not trigger cell re-selection by the UE.

Access Class related cell access restrictions shall be checked by the UE before sending an RRC connection request message when entering Connected Mode from UTRAN Idle mode. Cell access restrictions associated with the Access Classes shall not apply for a UE which already is in Connected Mode.

5.3.1.3
Emergency Call

A restriction on emergency calls, if needed, shall be indicated in the "Access class barred list" IE [4]. If access class 10 is indicated as barred in a cell, UEs with access class 0 to 9 or without an IMSI are not allowed to initiate emergency calls in this cell. For UEs with access classes 11 to 15, emergency calls are not allowed if both access class 10 and the relevant access class (11 to 15) are barred. Otherwise, emergency calls are allowed for those UEs.
Full details of operation under "Access class barred list" are described in [9].

5.3.2
GSM cells

The cell access restrictions applicable to GSM are specified in [1].
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