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1 Introduction

This contribution proposes the message parameters needed for DRX support, to be included in TS 25.331 “RRC Protocol Specification” [1]. This contribution also propose a description, to be included in [1], of actions for the UE to take when the UE information elements, UTRAN DRX cycle length and DRX indicator are received in UTRAN Connected Mode.

2 Discussion

The basic difference between DRX in Idle mode and UTRAN Connected mode is that in UTRAN Connected mode it is UTRAN instead of the CN that controls the DRX. In UTRAN connected mode DRX is typically dependent of the UE state , transport formats used and the QoS for the RAB assigned. It is also assumed to be difficult to find the optimal DRX cycle length for each UE based only on the QoS of the RABs and the amount of buffering capability in UTRAN. Therefore it is assumed to be beneficial to let the UTRAN have the option to adapt and change the DRX cycle length used by a specific UE.

The control of DRX in UTRAN Connected mode is suggested to be performed by the parameters "UTRAN DRX cycle length" and "DRX Indicator".

UTRAN DRX cycle length determines the time interval between monitoring Paging Occasions in UTRAN Connected mode.

DRX Indicator specify if the UE should use DRX and do Cell updating or use DRX and do URA updating or not use DRX at all.

In UTRAN Connected mode the transfer of "UTRAN DRX cycle length" and "DRX Indicator" is suggested to be done by including the parameter in messages associated with the following procedures. 

· Cell update

· URA update

· Physical Channel reconfiguration

· Transport Channel Reconfiguration

· RRC connection establishment

· RB establishment

· RB release

· RB and signalling link reconfiguration

All other parameters that influence the UE selection of Paging occasion and PICH Monitoring occasion according to [2] are considered to be configuration parameters that are included in PICH info or Secondary CCPCH info.

The formulas used for determining the frame number for the Paging Occasion and the PICH Monitoring Occasion is the same formulas as in Idle Mode TS 25.304 and according to [2].

Note that this means that IMSI is also used for UE in UTRAN Connected mode.

If no IMSI is available at e.g. emergency calls, it is suggested that the UE should use a default number xxxx as basis for calculations of the frame number the Paging Occasion Occur and the PICH Monitoring Occasion.

It has considered to be a minor drawback that all UE's that makes emergency calls in a cell and are using, the same DRX cycle length, the same "Secondary CCPCH info and "PICH info", will use the same paging occasion. 

In Idle mode the transfer of DRX cycle length to be used by the UE for the different Core Networks is suggested to be done by broadcasting the parameter "CN DRX cycle length" in the system information message for each CN. If a CN use a DRX cycle length that differ from the broadcasted and is specific for one UE, this is assumed to be done by NAS signalling.

CN DRX cycle length determines the time interval between monitoring Paging Occasions in Idle mode.

3 Proposal

Update TS 25.331 [1] as follows.

10.1.1.4 CELL UPDATE CONFIRM

This message confirms the cell update procedure and can be used to reallocate new RNTI information for the UE valid in the new cell.

RLC-SAP: Unacknowledged 

Logical channel: DCCH

Direction: UTRAN(UE

Information Element
Presence
Range
IE type and reference
Semantics description

Message Type
M




UE information elements

















SRNC identity
O


New SRNC identity

S-RNTI
O


New S-RNTI

C-RNTI
O


New C-RNTI

RLC re-configuration indicator
C-AM_RLC_recon




UTRAN DRX cycle length
O




DRX Indicator
O




UTRAN mobility information elements





……….





10.1.1.10 URA UPDATE CONFIRM

This message confirms the URA update procedure and can be used to reallocate new RNTI information for the UE valid after the URA update.
RLC-SAP: t.b.d. 

Logical channel: CCCH or DCCH

Direction: UTRAN(UE

Information Element
Presence
Range
IE type and reference
Semantics description

Message Type
M




UE information elements





SRNC identity
C-CCCH




S-RNTI 
C-CCCH




SRNC identity 
O


New SRNC identity 

S-RNTI
O


New S-RNTI

C-RNTI
O


New C-RNTI

UTRAN DRX cycle length
O




DRX Indicator
O




UTRAN mobility information elements





…………………..





10.1.4.7 RRC CONNECTION SETUP

This message is used by the network to accept the establishment of an RRC connection for an UE, including assignment of  signalling link information, transport channel information and optionally physical channel information.

RLC-SAP: t.b.d. 

Logical channel: CCCH

Direction: UTRAN ( UE

Information Element
Presence
Range
IE type and reference
Semantics description

Message Type
M




UE information elements





Initial UE identity
M




S-RNTI
M




SRNC identity
M




C-RNTI
O


Only if assigned to a common transport channel

Activation time
O




UTRAN DRX cycle length
O




DRX Indicator
O




RB information elements





……………………….





10.1.5.1 PHYSICAL CHANNEL RECONFIGURATION 

This message is used by UTRAN to assign, replace or release a set of physical channels used by a UE.

RLC-SAP: t.b.d. 

Logical channel: DCCH

Direction: UTRAN ( UE

Information Element
Presence
Range
IE type and reference
Semantics description

Message Type
M




UE Information elements





Activation time
O




C-RNTI
C - RACH/FACH




UTRAN DRX cycle length
O




DRX Indicator
O




UTRAN mobility Information elements





…………………….





10.1.5.3 RADIO BEARER RECONFIGURATION

This message is sent from UTRAN to reconfigure parameters related to a change of QoS. This procedure can also change the multiplexing of MAC, reconfigure transport channels and physical channels.

RLC-SAP: t.b.d. 

Logical channel: DCCH

Direction: UTRAN ( UE

Information Element
Presence
Range
IE type and reference
Semantics description

Message Type
M




UE Information elements





Activation time
O




C-RNTI
C - RACH/FACH




UTRAN DRX cycle length
O




DRX Indicator
O




RAB information elements





……………………….





10.1.5.5 RADIO BEARER RELEASE

<Functional description of this message to be included here>

RLC-SAP: t.b.d. 

Logical channel: DCCH

Direction: UTRAN ( UE

Information Element
Presence
Range
IE type and reference
Semantics description

Message Type
M




UE Information elements





Activation time
O




C-RNTI
C - RACH/FACH




UTRAN DRX cycle length
O




DRX Indicator
O




RAB information elements





………………………





10.1.5.7 RADIO BEARER SETUP

<Functional description of this message to be included here>

RLC-SAP: t.b.d. 

Logical channel: DCCH

Direction: UTRAN ( UE

Information Element
Presence
Range
IE type and reference
Semantics description

Message Type
M




CN information elements





NAS binding info
M




CN domain identity





UE Information elements





Activation time
O




C-RNTI
C - RACH/FACH




UTRAN DRX cycle length
O




DRX Indicator
O




RAB information elements





…………………………..





10.1.5.9 TRANSPORT CHANNEL RECONFIGURATION 

This message is used by UTRAN to configure the transport channel of a UE. This also includes a possible reconfiguration of physical channels. The message can also be used to assign a TFC subset and reconfigure physical channel.

RLC-SAP: t.b.d. 

Logical channel: DCCH

Direction: UTRAN ( UE

Information Element
Presence
Range
IE type and reference
Semantics description

Message Type
M




UE Information elements





Activation time
O




C-RNTI
C - RACH/FACH




Control only state timer
O


FFS

UTRAN DRX cycle length
O




DRX Indicator
O




Transport Channel  Information Elements





……………………………





10.1.6.1 SYSTEM INFORMATION

<Functional description of this message to be included here>

RLC-SAP: t.b.d. 

Logical channel: BCCH or DCCH or CCCH

Direction: UTRAN ( UE


NOTE: The division of the system information into messages is FFS.

Information Element
Presence
Range
IE type and reference
Semantics description

Message Type
M




CN information elements





PLMN Identity
M




CN information

1 to <maxCNdomains>

Send CN information for each CN domain.  Information must be included for at least one core network domain type.

   CN domain identity
M




   NAS system information
M




   CN DRX cycle length
M




UTRAN mobility information elements





………………………





Add the following Information Element functional descriptions.

10.2.3 UE Information elements 

10.2.3.xx UTRAN DRX cycle length

Indicates the time interval between monitoring paging occasions to be used by a specific UE in UTRAN Connected mode.

10.2.3.xx DRX Indicator

Indicates to a UE if DRX shall be used with Cell updating or URA updating or if no DRX at all shall be used. 

10.2.1 CN Information elements

10.2.1.x CN DRX cycle length

Indicates the time interval between monitoring paging occasions to be used by a UE when attached to a specific Core Network.

It is proposed that a new section 9.3.2 is added under:

9 Default Actions On Receipt of an IE. 

9.3 UE Information Elements

9.3.3 UTRAN DRX Cycle length

The UE may use Discontinuous Reception (DRX) in Cell_PCH or URA_PCH state in order to reduce power consumption. When DRX is used the UE needs only to monitor at one PICH Monitoring Occasion within one Paging Occasion per DRX cycle. See section 3.1 of TS 25.304 for definitions.  The DRX cycle length shall be 2k*PBP frames, where k is an integer and PBP is the paging block periodicity.

If the IE “UTRAN DRX cycle length is included, the UE shall

· Store that value as the current UTRAN DRX Cycle length

9.3.2 DRX Indicator

If the IE "DRX Indicator" is included and is set to, DRX with cell updating, the UE shall

· use the current UTRAN DRX Cycle length and 

· calculate frame number for the Paging Occasions by using  the same formula as in Idle Mode, see section 8 of TS 25.304, 

· calculate the PICH Monitoring Occasions by using the same formula as in Idle Mode. See section 8 of TS25.304.

· enter the Cell_PCH state

If the IE "DRX Indicator" is included and is set to, DRX with URA updating, the UE shall

· use the current UTRAN DRX Cycle length and 

· calculate frame number for the Paging Occasions by using  the same formula as in Idle Mode, see section 8 of TS 25.304, 

· calculate the PICH Monitoring Occasions by using the same formula as in Idle Mode. See section 8 of TS25.304.

· enter the URA_PCH state

If no IMSI is available, the UE should use a default number xxxx (tbd) instead of IMSI in the formulas defined for calculations  of the frame number the Paging Occasion Occur and the PICH Monitoring Occasion.

If the IE "DRX Indicator" is included and is set to, no DRX the UE shall 

· stop using DRX.

4 References

[1] TSGR2#7(99)xxx, TS 25.331 V1.3.0, RRC Protocol Specification, Source: Rapporteur

[2] TSGR2#6(99)951, Proposed changes on TS.304 on DRX for FDD and TDD, Source NTT DoCoMo, Siemens AG


