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Introduction

The use of DRX cycle length is specified both in TS 25.304 and in TS 25.331. This leads to inconsistencies and it is a potential source of implementation errors.

As example, the current text in section 8.6.3.2 of TS 25.331 assumes that there is always at least one signalling connection (see “the shorter of the following two parameters”, below) when the UE is in connected mode. This may not always be the case. The text in 25.304 is correct with this respect. In fact, if the UE is in connected mode and is attached to both core networks without having a signalling connection (e.g. the last signalling connection was just released, but UTRAN has not yet released the RRC connection due to some Position Location activity) the UE should consider the shorter of 3 parameters: the UTRAN DRX cycle length and both CN domain specific DRX cycle lengths. This is correctly allowed in the description in TS 25.304, but not in TS 25.331.

Discussion

[…Proposed changes to 25.331…]

8.6.3.2
UTRAN DRX Cycle length coefficient
If the IE "UTRAN DRX cycle length coefficient" is present, the UE shall use it to calculate the UTRAN DRX cycle length, according to the following:

-
set k to the value of the IE "UTRAN DRX cycle length coefficient";

-
store the result of MAX(2k,PBP), where PBP is the Paging Block Periodicity, as the DRX cycle length.

The UE shall determine its connected mode paging occasions and PICH monitoring occasions in the same way as for idle mode, according to [4].

The DRX cycle length to use in connected mode is defined in [4].



[…]

[…text in 25.304…]

8
Paging and SCCPCH selection 
8.1 Paging Channel selection

[…]

8.2
SCCPCH selection when entering Connected mode

[…]

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 MAX(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 8192

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 as default numbers, IMSI = 0 and DRX cycle length = 256 (2.56 s), 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.

[…]

Conclusion

If the changes can be agreed, the corresponding CRs will be submitted at next meeting.

