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___________________________________________________________________________

1. Introduction

This paper clarify the use of the discontinuous reception (DRX) in paging. This has direct impact on the RNSAP paging message.

2. Discussion

From [25.304]:

8
Discontinuous Reception

The UE may use Discontinuous Reception (DRX) in idle mode in order to save power consumption. When DRX is used the UE needs only to monitor at one PICH Monitoring Occasion in the 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. 

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 for each CN domain are broadcast in UTRAN cells. An UE may also be assigned an individual DRX cycle length by a CN.

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

The Paging Occasions is the frame number: 

Cell SFN =
{(IMSI mod M) 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.

M is a constant used to simplify the calculations (FFS). M will depend on the coding used for IMSI. M must be significantly greater than the maximum possible DRX cycle length*Np.

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

The PICH Monitoring Occasion is calculated by using the following formula:

PICH Monitoring Occasion =
DRX Index  mod Np 


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

The value of Np can be calculated by PICH repetition cycle(1,2,4,8) in FDD mode (Np = 144/PICH repetition cycle). In TDD mode, Np is calculated by PICH repetition cycle and Burst Type(long or short midamble).

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 (For FDD, NPICH = 0). 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 (for FDD, NPCH = 1). 

3. Proposal

From the above specification it is proposed that the 'DRX information' parameter in the RNSAP PAGING REQUEST is defined as follow:

DRX Parameter

 This parameter contains the DRX information necessary to page the UE 

IE/Group Name
Presence
Range
IE type and reference
Semantics description

DRX Parameter





   DRX Indicator
M

ENUMERATED ('On', 'Off')


   IMSI 
M




Note:  The setting of the DRX cycle length done in the CN (25.304 states that '' An UE may also be assigned an individual DRX cycle length by a CN.'') is not supported, since it is not clear how CN can set it since it is obtained from the Paging Block Periodicity that seems to be an AIF parameter. Currently there are no DRX parameter in the RANAP specification .
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[25.304]:  TS 25.304  UE Procedures in Idle Mode v.3.0.0
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