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1
Introduction
A scenario in which the UE cannot be paged although it has coverage has been discussed on the CN1 and RAN2 reflector and is subject to contributions in CN1. Scenarios in which UEs lose paging unnecessarily are of great concern of operators. This document is based on N1-030057.

The issue is caused by a timer based autonomous transition of the UE to RRC idle mode. This document is focussed on CELL_PCH. Similar issues are relevant for URA_PCH also. CELL_FACH and CELL_DCH are not considered a major problem because in CELL_DCH the UTRAN will quickly discover that a given UE is lost and it can be expected that UEs are not kept in CELL_FACH for a very long time.

2 Description of the scenario

2.1
CELL_PCH and URA_PCH

This example shows the CELL_PCH state. The scenario is basically the same for URA_PCH.
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There is no way for the UTRAN to know that T316 & T317 were started/expired in the UE. The UTRAN assumes  that the terminal is in Cell_PCH/ URA_PCH state while T305 is running and awaits a CELL UPDATE/ URA UPDATE message on expiry of timer T305. However if the the terminal is in an “out-of-service” area it has already transited to RRC Idle mode due to the expiry of T316 & T317 .  This is particularly so since the value of T305 can be much longer than those of T316 & T317.

2.2 CELL_FACH

In case of CELL_FACH the UE will also transit to idle mode after expiry of T317 (step 3 in figure above). However, in case an UE is known to be in CELL_FACH the UTRAN usually has a timer running that triggers a procedure to send UEs to CELL_PCH or URA_PCH. These timers are likely to be not very long. Therefore the network will be able to derive from the failure of that procedure that a UE has transited to idle mode. So the network can take appropriate actions.

3
Proposals in CN1

At the time being the UE does not perform any actions if it re-enters coverage in the same routing area. Therefore it was proposed that the UE shall perform a routing area update as soon as it re-enters coverage irrespective of the routing area. On reception of the routing area update the core network would be enabled to initiate the release of the old Iu connection. This functionality is similar to routing area updates without Iur.

Concerns were raised on this proposal because of this would introduce new functionality in the UE and would add additional signalling traffic towards the SGSN. The general question was raised whether this is not a principle problem in the UTAN mobility management and thus whether the issue shouldn't be rather solved in RRC than in core network protocols. It was felt that the mechanism with timers T316 and T317 is not needed.

4
Autonomous transition to idle mode after N302 failed cell updates


[image: image2.wmf] 

UE

 

RNC

 

CELL UPDATE

 

CELL UPDATE

 

CELL UPDATE

 

UE transits to idle 

mode after 

N302 

failed attempts

 


The figure above shows another scenario in which the UE also transits to idle mode and the network does not have the possibility to start a timer in order to minimise the time of asynchronous states (except for setting T305 to a very low value. However, this is not considered a valid option because of increased signalling load).

In this scenario the UE initiates the CELL UPDATE procedure e.g. due to UL traffic or on entering a new cell. The UE sends N302 messages to the network and none of them is received. The UE will transit to idle mode. If that UE is paged and has not meanwhile send a routing area update to the network due to a change of the routing area and T305 would not have expired the UTRAN would page with U-RNTI and the UE would not respond to this call.

In this case synchronisation between states can only be achieved by releasing the Iu interface (possibly this particular call would be lost).

5
T316/T317 mechanism

This section provides information on the need of the T316/T317 mechanism. RRC allows to effectively switching the mechanism off by setting the value for T316 to infinity. In this case the UE would stay in CELL_PCH/out of coverage until timer T305 (periodic cell update) and after that T307 expires. This autonomous transition to idle mode can be mirrored in the UTRAN because of the absence of the cell update or URA update message. Thus the risk for losing synchronisation of the states between the MS and the network can be avoided. This obviously implies that the UTRAN does not release the Iu connection while T305 is running if the UE does not respond to UTRAN paging because otherwise the synchronisation between states would be lost also.

If the T316/T317 mechanism was switched off(i.e.T316 is set to infinity) the UE would stay in connected mode until T305 and T307 expire. This implies that periodic cell updates are configured in the network. Thus the specification allows avoiding this scenario.

The consequence of switching off the T316/T317 mechanism seems to be limited. Typically, the UTRAN DRX cycle is shorter than the CN DRX cycle. Thus regaining coverage may be a little easier in case the UE would switch to idle mode because there may be a little more time for searching for new cells. However, this is most likely rather insignificant.

6
Possible network behaviour to solve issue

	Autonomous transition to idle caused by
	Possible actions/configurations 1
	Possible actions/configurations 2
	Possible actions/configurations 3

	N302 failed cell updates (UE in coverage)
	After UTRAN detects that UE does not respond to paging the UTRAN releases the Iu and synchronisation is achieved

Or UE sends RAU (not proposed in CN1)
	After UTRAN detects that UE does not respond to paging the UTRAN releases the Iu and synchronisation is achieved

Note: T316 cannot be set to infinity in this case because otherwise the UTRAN would have to release the Iu in case of N302 and should not release the Iu in case of UEs being out-of-service. The cases cannot be distinguished in the network.
	UTRAN switches to CN paging if UE does not respond to UTRAN paging. CN detects existing Iu connection and releases the old Iu connection

	N302 failed cell updates (UE out-of-coverage)
	UE sends RAU; CN initiates release of Iu and synchronisation is achieved

(proposed in CN1)
	After UTRAN detects that UE does not respond to paging the UTRAN releases the Iu and synchronisation is achieved
	UTRAN switches to CN paging if UE does not respond to UTRAN paging. CN detects existing Iu connection and releases the old Iu connection

	Out-of-service and T316 and T317 expiry
	UE sends RAU; CN initiates release of Iu and synchronisation is achieved

(proposed in CN1)
	After UTRAN detects that UE does not respond to paging the UTRAN releases the Iu and synchronisation is achieved
	T316 set to infinity. The UTRAN would not release the Iu before T305/T307 expiry.


7
Conclusion

The impact of the addressed scenario can be minimised in case the UTRAN releases the Iu as soon as it detects that UEs do not respond to paging. Subsequent CN pages can be handled in the RNC as usual and are sent to UEs with CN Id. Depending on the involved delays this may lead to losing one call.

Sending a RAU as proposed in CN1 would lead to potentially significant additional signalling traffic towards the SGSN. This signalling may not be justified in case the solution with the Iu release provides sufficient performance.

Annex (excerpt from 25.331)

8.5.5
Actions in "out of service area" and "in service area"

This subclause specifies the general actions the UE shall perform when it detects "out of service" or "in service" area. The specific UE behaviour when it detects "out of service" or "in service area" and periodical update has been configured by T305 in the IE "UE Timers and constants in connected mode" set to any other value than "infinity" is specified in subclause 8.3.1.

8.5.5.1
Detection of "out of service" area

The UE shall detect "out of service" area as defined in [19].
8.5.5.1.1
Actions following detection of "out of service" area in URA_PCH or CELL_PCH state

If the UE detects the "out of service area" and the UE is in URA_PCH or CELL_PCH state it shall perform the following actions:

1>
start timer T316;

1>
perform processes described in subclause 7.2.2.

8.5.5.1.2
Actions following detection of "out of service" area in CELL_FACH state

If the UE detects the "out of service area" and the UE is in CELL_FACH state it shall perform the following actions. The UE shall:

1>
start timer T317 if not already running;

1>
perform processes described in subclause 7.2.2.

8.5.5.2
Detection of "in service" area
When a suitable cell is found based on the description in [4], the UE considers it as having detected "in service area".
8.5.5.2.1
Actions following Re-entry into "in service area" in URA_PCH or CELL_PCH state

If the UE re-enters "in service area" before T316 expiry the UE shall perform the following actions. The UE shall:

1>
stop T316;

1>
if T307 is active:

2>
stop T307.

1>
perform processes described in subclause 7.2.2.

8.5.5.2.2
Actions following re-entry into "in service area" in CELL_FACH state

If the UE detects "in service area" before T317 expiry the UE shall perform the following actions. If no cell update procedure or URA update procedure is ongoing, the UE shall:

1>
stop T317;

1>
if T307 is active:

2>
stop T307.

1>
initiate the cell update procedure using as cause "Re-entering service area" as specified in subclause 8.3.1;

1>
perform processes described in subclause 7.2.2.

If a cell update procedure or URA update procedure is ongoing, the UE shall:

1>
stop T317;

1>
perform the actions as specified in 8.3.1.

8.5.5.3
T316 expiry

On T316 expiry the UE shall perform the following actions. The UE shall:

1>
if "out of service area" is detected:

2>
start timer T317;

2>
move to CELL_FACH state;

2>
perform processes described in subclause 7.2.2.

1>
if "in service area" is detected:

2>
initiate the cell update procedure using as cause "Re-entering service area" as specified in subclause 8.3.1;

2>
perform processes described in subclause 7.2.2.

8.5.5.4
T317 expiry

When the T317 expires, the UE shall:

1>
move to idle mode;

1>
release all dedicated resources;

1>
indicate release (abort) of the established signalling connections (as stored in the variable ESTABLISHED_SIGNALLING_CONNECTIONS) and established radio access bearers (as stored in the variable ESTABLISHED_RABS) to upper layers;

1>
clear the variable ESTABLISHED_SIGNALLING_CONNECTIONS;

1>
clear the variable ESTABLISHED_RABS;

1>
perform actions specified in subclause 8.5.2 when entering idle mode from connected mode.

_1106222491.doc


 in



 service







CELL_PCH







CELL_PCH







CELL_PCH







UE out of coverage















5











CELL_PCH







 out of



 service







Idle







T316 expiry







T317 is started



(default 180 s)







 in



 service







CELL_PCH







 out of



 service







CELL_FACH







Criteria for out of coverage







UE







4







3







2







1







If however the timer T317 expires then the UE transits to idle mode. During this transition the UE clears the allocated U-RNTI and releases all of it’s radio resources. The UE informs the higher layers of this release, but does not inform the higher layers of being in an “out-of-service” area because of lack of coverage.







No signalling is initiated if the UE regains coverage in the same RA and the timer for periodic RAU hasn’t expired.
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