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1. 
2. Introduction

This contribution proposes the timer to ensure the simultaneous transition of the state between UE and UTRAN in  RACH/FACH or PCH substate in case of the UE moves to the location where it is out of service area. 

2 Discussion

2.1 Requirements

Since there is no signal (such as DPCCH in DCH/DCH substate) for UTRAN to confirm the status of the UE which is located out of the service area in RACH/FACH or PCH substate, there is a need to have some mechanism to support this in case of RACH/FACH or PCH by using timers. 

2.2 Timers_Out_of_service_area

2.2.1 Alternatives

There is a need for a timer to start when the UE is located in the out of service area. There are 3 alternatives when to start the timer.

 (Alternative 1)

Timer starts when the UE enters the location where it is out of service. The timer stops when the UE enters the service area.

(Alternative 2)

Timer starts only at the timing the UE wants to send data when the UE is located at out of service area. The timer stops when the UE enters the service area.

(Alternative 3)

Timer starts only at the timing the UE wants to send Cell/URA Update message triggered by expiry of the Periodical Cell/URA Update timer when the UE is located at out of service area. The timer stops when the UE enters the service area.

2.2.2 Comparison

The comparisons among the 3 alternatives are shown in the table1-3. It shows how it affects the UTRAN.

 (Alternative 1)

UE detects
UE
UTRAN

Out of service area
If timer stops
Maintains the current  UE state

Maintains the UE entity in UTRAN



If timer expires
Transits to IDLE mode
Unable to detect that the UE is in IDLE mode

Next DL AMD failure

Next paging failure (on DCCH)

Table1
(Alternative 2)


UE
UTRAN

Out of service area when the UE wants to send data
If timer stops
Maintains the current  UE state

Maintains the UE entity in UTRAN



If timer expires
Transits to IDLE mode
Unable to detect that the UE is in IDLE mode

Next DL AMD failure

Next paging failure (on DCCH)

Table2

 (Alternative 3)


UE
UTRAN

Out of service area when the UE wants to send Cell/URA Update triggered by expiry of Periodical Cell/URA Update
If timer stops
Maintains the current  UE state

Maintains the UE entity in UTRAN



If timer expires
Transits to IDLE mode
Able to detect that Cell/URA Update timer expired (if the UTRAN timer is same as UE)
Release UE entity  after TO of Await_periodical_cell/ura_update timer


Table3

In case of Alternative1 and 2, there is a case that inconsistency of the state between the UE and the UTRAN will become a problem. In these cases, UTRAN will not release the UE entity in itself since the UTRAN doesn’t know that the UE has entered IDLE mode. The UTRAN does not know the UE state until the next DL AMD fails or CN paging fails on DCCH. By adopting alternative3, it helps UE to maintain its state in case of the UE temporarily happens to be located at the out of service area at the timing the timer for periodical cell/URA update expired. Therefore from the above comparison, it is preferable to chose Alternative 3. 

2.2.3 Definition of timer
Timers_out_of_service_area is needed for the UE.
Timer
Start
Stop
At expiry

Timers_out_of_service_area
Only the timing when Timer_Periodical_cell/ura_update expired
When the service area detected 
(Action 1) 
Transits to IDLE mode
(Action 2)

(Action 1) The UE initiates Cell/URA Update procedure.
(Action 2) Connection failure is indicated to the NAS

3 Parameter retrieval

There are several possibilities to retrieve this timer depending on the requirements. 

(Alternative 1)

If this timer value is specific to a cell, then this timer value should be notified to the UE when the UE changes its cell. (Alternative 2)

If this timer value is specific to a UE, then this timer value should be notified to the UE by using DCCH (not System Information in BCH). 

(Alternative 3)

If there is no such requirements, then this timer value should be notified by the System Information on BCCH and once at the cell where the UE establishes the RRC Connection. There might be a possibility to change this timer value during the RRC Connection is existing. In such a case, the System Information on DCCH can be used.

Since this parameter (Timers_out_of_service_area) is system specific parameter, the 3rd alternative seems preferable.

4 Proposal
Timers and the related action in the UE and UTRAN are proposed to be included in the TS25.331. 

14 Protocol timers, counters and other parameters

Description of timers and counters and possible other parameters related to RRC procedures.

14.1 TIMERS for UE

Timer
Start
Stop
At expiry

Timers_out_of_service_area
Only the timing when Timer_Periodical_cell/ura_Update expired
When the service area detected 
(Action 1) 
Transits to IDLE mode
(Action 2)

(Action 1) The UE initiates Cell/URA Update procedure.
(Action 2) Connection failure is indicated to the NAS
10.1.6 System Information Messages

10.1.6.1 SYSTEM INFORMATION

Information element category
 Information elements 
REFERENCE
TYPE
NOTE


Message Type

M








UE information elements
Uplink access control info

M









UE Timers & Counters

M









Transmission probability

O
For all UE having DCH controlled by DRAC procedure
For each class of UE

Note2


Maximum bit rate

O









10.2.X.X UE Timers and Counters

This information element indicates timers and counters used in UE.

Parameters
REFERENCE
TYPE
NOTE

Timers_out_of_service_area

M


