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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.

Allowable PLMN: a PLMN, which is not in the list of forbidden PLMNs in the UE.

Available PLMN: a PLMN for which the UE has found at least one acceptable cell.
Barred Cell: A cell is barred if it is so indicated in the system information.
Camped on a cell: UE is in idle mode and 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.

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.

LSA: Localised Service Area. A LSA is an operator-defined group of cells for which specific access conditions applies. This may correspond to an area in which the Core Network offers specific services. A LSA may be defined within a PLMN or globally. Therefore, a LSA may offer non-contiguous radio coverage.

LSA exclusive access cell: UE may only camp on this cell if the cell belongs to the LSAs to which the user has subscribed. Nevertheless, if no other cells are available, the UE of non-LSA users may originate emergency calls from this cell.

LSA ID: Localised Service Area Identity.

LSA only access: when LSA only access applies to the user, the UE can only access cells that belong to the LSAs to which the user has subscribed. Outside the coverage area of the subscribed LSAs, the UE may camp on other cells and limited services apply.

LSA preferential access cell: LSA preferential access cell is a cell, which is part of the LSA. UEs of users that have subscribed to a LSA of an LSA-preferential-access cell have higher priority to resources than non-LSA users in the same cell. The availability of LSA preferential access cells impacts the radio resource allocation (controlled by UTRAN-Access Stratum). This function is out of the scope of the standards.

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

Registered PLMN (RPLMN): this is the PLMN on which the UE has performed a location registration successfully.

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.

Selected PLMN: this is the PLMN that has been selected by the non-access stratum, either manually or automatically.

Suitable Cell: a cell on which an UE may camp. It shall satisfy certain conditions, see subclause 4.3.

Visited PLMN of home country: a PLMN, different from the home PLMN, where the MCC part of the PLMN identity is the same as the MCC of the IMSI.

3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

AS
Access Stratum

BCCH
Broadcast Control Channel

CN
Core Network

DRX
Discontinuous Reception

DSCH
Downlink Shared Channel

FDD
Frequency Division Duplex

GC 
General Control (SAP)

GPRS
General Packet Radio System

GSM
Global System for Mobile

IMSI
International Mobile Subscriber Identity

MCC
Mobile Country Code

MM
Mobility Management

MNC
Mobile Network Code

NAS
Non-Access Stratum

PCH
Paging Channel

PI

Page Indicator

PICH
Page Indication Channel 

PLMN
Public Land Mobile Network

RAT
Radio Access Technology

RRC
Radio Resource Control

SAP
Service Access Point

TDD
Time Division Duplex

UE
User Equipment

UMTS
Universal Mobile Telecommunications System

UTRA
UMTS Terrestrial Radio Access

UTRAN
UMTS Terrestrial Radio Access Network

8.3
Discontinuous Reception

The UE may use Discontinuous Reception (DRX) in idle mode in order to reduce power consumption. When DRX is used the UE needs only to monitor one Page Indicator, PI, (see definition in [7] and [8]) in one Paging Occasion per DRX cycle. 

The DRX cycle length shall be 2k *PBP frames, where k is an integer and PBP is the Paging Block Periodicity. PBP is only applicable for TDD and is equal to the PICH repetition period that is broadcast in system information. For FDD, PBP=1.

The UE may be attached to different CN domains with different CN domain specific DRX cycle lengths. The UE shall store each CN domain specific DRX cycle length for each CN domain the UE is attached to and use the shortest of those DRX cycle lengths. The CS CN specific DRX cycle length coefficient shall be updated locally in the UE using information given in system information. On the other hand, the PS CN specific DRX cycle length coefficient shall be updated after the negotiation between the UE and PS CN by NAS procedure. If no specific value "k" is negotiated in NAS procedure, the UE and PS CN shall use the DRX cycle length given for PS CN domain in system information. 
The DRX cycle lengths to use for UTRAN connected mode is the shortest of the following:

-
UTRAN DRX cycle length;

-
any of the stored CN domain specific DRX cycle length for the CN domains the UE is only attached to with no signalling connection established.

The UE shall use the IMSI, the number of available SCCPCH which carry a PCH (K) as derived according to subclause 8.1,the Cell System Frame Number (SFN), Np (for FDD, Np is the number of page indicators within a frame; for TDD, Np is the number of page indicators within a paging block), Frame offset (For FDD, Frame offset = 0; for TDD, PICH frame offset values are given in system information), PBP and the DRX cycle length to determine the Paging Occasions.
In FDD the UE shall monitor its paging indicator in the PICH frame with SFN given by the Paging Occasion

In TDD the UE shall monitor its paging indicator in the paging block given by the Paging Occasion. The Paging Occasion gives the SFN of the first frame of the paging block. 

The value of the Paging Occasion is determined as follows:

Paging Occasion=
{(IMSI div K) mod (DRX cycle length div PBP)} * PBP + n * DRX cycle length + Frame Offset




Where n = 0,1,2… as long as SFN is below its maximum value.

The actual Page Indicator within a Paging Occasion that the UE shall read is similarly determined based on IMSI.

The Page Indicator to use is calculated by using the following formula:

PI =
DRX Index mod Np 


where DRX Index = {(IMSI div K) div (DRX cycle length div PBP)}

In FDD mode, Np = (18,36,72,144) is the number of Page Indicators per frame, and is given in IE "Number of PI per frame", part of system information in FDD mode. In TDD mode, Np is the number of Page Indicators per paging block and is calculated by the Paging Indicator Length LPI, the Burst Type (long or short midamble) and the PICH repetition length, which are given in system information..

If the UE has no IMSI, for instance when making an emergency call without USIM, the UE shall use a default number, IMSI = 0, in the formulas above.

For FDD, see [7] for details about the timing between a PICH frame and when the paging message is transmitted on the PCH in the associated S-CCPCH frame. 
In TDD mode, the Paging Message Receiving Occasion is calculated using the following formula:

Paging Message Receiving Occasion =
Paging Occasion + NPICH + NGAP + {(DRX Index div Np) mod NPCH } *2

The value NPICH is the number of frames for PICH transmission and is equal to the PICH repetition length given in system information. The value NGAP is the number of frames between the last frame carrying PICH for this Paging Occasion and the first frame carrying paging messages for this Paging Occasion. The value NPCH is the number of Paging Groups. NPCH and NGAP are given in system information.
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