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1. Introduction
IMSI is :

· Used to calculate Paging Occasions (see 25.304[1]).

· Transported from a CN to a UE on RANAP and RRC (see 25.331[2] and 25.413[3]).

· Defined in BCD form (see 35.413[3])

· Expected to be transported from S-RNC to D-RNC in DRX Parameter on Iur but is not yet defined and contributions for DRX Parameter are invited in 25.423[4].

2. Discussion
IMSI shall be encoded into binary form in S-RNC and UE when it is handled in the formulas for Cell SFN and DRX indicator (see section 8 of 25.304[1]) because the Paging Occasions can be more evenly.distributed by IMSI in binary form than in BCD form.

In that case it would be more convenient for D-RNC if IMSI be received in binary form on Iur from S-RNC because S-RNC does not need to encode IMSI.
3. Proposal

1. CR 012 to [1] is proposed.
2. It is proposed to send a liaison to RAN WG3 that IMSI be included in DRX Parameter in binary form on Iur interface.
Reference

[1]UE Procedures in Idle Mode and Procedures for Cell Reselection in Connected Mode (3G TS 25.304 version 3.1.0)
[2] RRC Protocol Specification (3G TS 25.331 version 3.1.0 Release 1999)
[3] UTRAN Iu Interface RANAP Signalling (3G TS 25.413 version 3.0.0 Release 1999)
[4] UTRAN Iur Interface RNSAP Signalling (3G TS 25.423 version 3.0.0 Release 1999)
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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. For FDD, PBP=1.

The UE may be attached to different CN domains with different DRX cycle lengths. In this case, the UE shall use the shortest of those DRX cycle lengths. The DRX cycle lengths to use for each CN domain are given in system information. An UE may also be assigned an individual DRX cycle length to use in idle mode by a CN. 

The DRX cycle lengths to use for UTRAN connected mode is also given in system information. An UE may also be assigned an individual DRX cycle length to use by UTRAN.

The UE shall use the IMSI, the Cell System Frame Number (SFN), Np (number of  page indicators within a frame), Frame offset (For FDD, Frame offset = 0 ), PBP and the DRX cycle length to determine the Paging Occasions. 

The Paging Occasions are the frames where: 

Cell SFN =
{IMSI 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 (DRX cycle length div PBP)}

The number of Page Indicators per frame, Np = (18, 36,72, 144), is given in IE "Number of PI per frame", part of system information in FDD mode. In TDD mode, Np is calculated by PICH repetition cycle and Burst Type (long or short midamble).

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. 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. 

[Note] IMSI shall be encoded into binary form when it is handled in the formulas for Cell SFN and DRX indicator.
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