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1. Introduction

The aim of this document is to highlight some holes in the specified UE behaviour following a radio link failure. 

2. PLMN camping following radio link failure 

2.1
Current behaviour

When the UE in CELL_DCH state detects a radio link failure, it is stated in [1] (section 8.5.6, and 8.3.1.2 – also see Annex A below) that the UE shall start timers T314 and/or T315 and shall then select a suitable cell to camp on. Once it has found a suitable cell, the UE shall enter CELL_FACH state and attempt to perform CELL UPDATE. If the UE does not find a suitable cell to camp on, it will remain in CELL_DCH. And as there is no “out-of-service” behaviour defined for the CELL_DCH UE, it seems that the UE will continue searching for a suitable cell on the selected (or equivalent) PLMN until timers T314 and T315 both expire, after which the UE moves to idle mode (as specified in section 8.3.1.13/8.3.1.14 of [1]).

Therefore, based on current specifications, setting a valid value for T315 (i.e. 30 minutes) would mean that for 30 minutes the user:

1) Could not make emergency calls on networks that provide coverage (i.e. in its home country). 

2) From gaining normal service on a “non-equivalent” PLMNs where access is not forbidden (i.e. shared networks/roaming).

This is clearly not desired by operators, and Vodafone believe that RAN2 need to consider how to fix this problem.

2.2
Way forward

2.2.1
Release 99

Firstly it seems clear that this is not an essential Release 99 correction, due to the fact that operators can set T315 to much less than 30 minutes (i.e. 12 seconds). The drawback of this would be that call re-establishment would not take longer, as the UE would have to re-connect, and this (along with the extra RAUs/LAUs) would cause unnecessary processing on the RNC/SGSN/MSC when the UE re-entered coverage. This is unlikely to cause severe problems, as the proportion of RRC connected UEs in CELL_DCH is relatively low.

However in the longer term, it would be preferable to fix the behaviour, and enable operators to use T315 as intended – and enable UEs to maintain the RRC connection when they are “out-of-service” (at least until T314 and T315 expire), in the same manner as we have done for CELL_FACH and CELL/URA_PCH states. Aligning this behaviour would also be the simplest approach from an architectural perspective.

2.2.2
Later releases

The simple correction for later releases would be to specify that even if the UE cannot find a suitable cell; it should move to CELL_FACH state and follow the “out-of-service behaviour” text specified for CELL_FACH state in section 7.2.2.2 of [1]. However in this case, RAN2 would need to verify that the 4-second requirement in [2] for entering “out-of-service” in CELL_FACH is suitable for this scenario.

If the above correction were not deemed acceptable, then RAN2 and RAN4 would have more work to do on specifying behaviour and requirements for the CELL_DCH UE.

3.
UE behaviour in stopping timers T314 and T315

It is not currently clear in section 8.3.1.6 of [1] that the UE is supposed to stop timers T314 and/or T315 when the CELL UPDATE CONFIRM message is received. This needs to be specified to prevent potential problems such as parallel program code in the UE continuing to run T314/T315 until the timer expires and moving the UE to idle mode, even though the UE may have already found coverage.

This requirement is clear in the table in section 13.1, but the normative text in section 8.3.1.6 needs updating. The attached CR is to Release 5, but Vodafone would not be against correcting it in Release 99, as the way the text is currently written in the specifications, the Radio Link Re-establishment feature would not work.

4
Proposal

It is proposed to agree on the attached draft CR to 25.331 to solve the highlighted issues, and also it is proposed to discuss whether it is sensible to use the 4-second requirement in section 5.5.2.3 of [2] for the UE triggering “out-of-service” following radio link failure.
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6 Annex A

Extracts from relevant sections of TS25.331.

------------------------------------------------------------------

8.5.6
Radio link failure criteria and actions upon radio link failure

In CELL_DCH State, after receiving N313 consecutive "out of sync" indications from layer 1 for the established DPCCH physical channel in FDD, and the DPCH associated with mapped DCCHs in TDD, the UE shall:

1>
start timer T313;

1>
upon receiving N315 successive "in sync" indications from layer 1 and upon change of UE state:

2>
stop and reset timer T313.

1>
if T313 expires:

2>
consider it as a "Radio link failure".

Periods in time where neither "in sync" nor "out of sync" is reported by layer 1 do not affect the evaluation of the number of consecutive (resp. successive) "in sync" or "out of sync" indications.

When a radio link failure occurs, the UE shall:

1>
clear the dedicated physical channel configuration;

1>
perform actions as specified for the ongoing procedure;
1>
if no procedure is ongoing or no actions are specified for the ongoing procedure:

2> perform a cell update procedure according to subclause 8.3.1 using the cause "radio link failure".

8.3.1.2
Initiation

1>
Radio link failure:

2>
if none of the criteria for performing cell update with the causes specified above in the current subclause is met:

3>
if the UE is in CELL_DCH state and the criteria for radio link failure are met as specified in subclause 8.5.6; or
3>
if the transmission of the UE CAPABILITY INFORMATION message fails as specified in subclause 8.1.6.6:

4>
perform cell update using the cause "radio link failure".

<<OMITTED TEXT>>

When initiating the URA update or cell update procedure, the UE shall:

1>
stop timer T305;

1>
if the UE is in CELL_DCH state:
2>
in the variable RB_TIMER_INDICATOR, set the IE "T314 expired" and the IE "T315 expired" to FALSE;

2>
if the stored values of the timer T314 and timer T315 are both equal to zero; or

2>
if the stored value of the timer T314 is equal to zero and there are no radio bearers associated with any radio access bearers for which in the variable ESTABLISHED_RABS the value of the IE "Re-establishment timer" is set to "useT315":

3>
release all its radio resources;

3>
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;

3>
clear the variable ESTABLISHED_SIGNALLING_CONNECTIONS;

3>
clear the variable ESTABLISHED_RABS;

3>
enter idle mode;

3>
perform other actions when entering idle mode from connected mode as specified in subclause 8.5.2;

3>
and the procedure ends.

2>
if the stored value of the timer T314 is equal to zero:

3>
release all radio bearers, associated with any radio access bearers for which in the variable ESTABLISHED_RABS the value of the IE "Re-establishment timer" is set to "useT314";

3>
in the variable RB_TIMER_INDICATOR set the IE "T314 expired" to TRUE.

2>
if the stored value of the timer T315 is equal to zero:

3>
release all radio bearers associated with any radio access bearers for which in the variable ESTABLISHED_RABS the value of the IE "Re-establishment timer" is set to "useT315";

3>
in the variable RB_TIMER_INDICATOR set the IE "T315 expired" to TRUE.

2>
if the stored value of the timer T314 is greater than zero:

3>
if there are radio bearers associated with any radio access bearers for which in the variable ESTABLISHED_RABS the value of the IE "Re-establishment timer" is set to "useT314":

4>
start timer T314.
3>
if there are no radio bearers associated with any radio access bearers for which in the variable ESTABLISHED_RABS the value of the IE "Re-establishment timer" is set to "useT314" or "useT315":

4>
start timer T314.
2>
if the stored value of the timer T315 is greater than zero:

3>
if there are radio bearers associated with any radio access bearers for which in the variable ESTABLISHED_RABS the value of the IE "Re-establishment timer" is set to "useT315":

4>
start timer T315.

2>
for the released radio bearer(s):

3>
delete the information about the radio bearer from the variable ESTABLISHED_RABS;

3>
when all radio bearers belonging to the same radio access bearer have been released:

4>
indicate local end release of the radio access bearer to upper layers using the CN domain identity together with the RAB identity stored in the variable ESTABLISHED_RABS;

4>
delete all information about the radio access bearer from the variable ESTABLISHED_RABS.

2>
select a suitable UTRA cell according to [4];
2>
set the variable ORDERED_RECONFIGURATION to FALSE.

1>
set the variables PROTOCOL_ERROR_INDICATOR, FAILURE_INDICATOR, UNSUPPORTED_CONFIGURATION and INVALID_CONFIGURATION to FALSE;

1>
set the variable CELL_UPDATE_STARTED to TRUE;

1>
if the UE is not already in CELL_FACH state:

2>
move to CELL_FACH state;
2>
select PRACH according to subclause 8.5.17;

2>
select Secondary CCPCH according to subclause 8.5.19;

2>
use the transport format set given in system information as specified in subclause 8.6.5.1.

1>
if the UE performs cell re-selection:

2>
clear the variable C_RNTI; and

2>
stop using that C_RNTI just cleared from the variable C_RNTI in MAC.

1>
set CFN in relation to SFN of current cell according to subclause 8.5.15;

1>
in case of a cell update procedure:

2>
set the contents of the CELL UPDATE message according to subclause 8.3.1.3;

2>
submit the CELL UPDATE message for transmission on the uplink CCCH.

7.2.2.2
CELL_FACH state

In the CELL_FACH state the UE shall perform the following actions:

NOTE:
DCCH and, if configured, DTCH are available in this state.

1>
if the UE is "in service area":

2>
maintain up-to-date system information as broadcast by the serving cell as specified in subclause 8.1.1;

2>
perform cell reselection process as specified in [4];

2>
perform measurements process according to measurement control information as specified in subclause 8.4 and in subclause 14.4;

2>
run timer T305 (periodical cell update);

2>
select and configure the RB multiplexing options applicable for the transport channels to be used in this RRC state;

2>
listen to all FACH transport channels mapped on the S-CCPCH selected by the UE according to the procedure in subclause 8.5.19;

2>
act on RRC messages received on BCCH, CCCH and DCCH;

2>
act on RRC messages received on, if available, SHCCH (TDD only).

1>
if the UE is "out of service area":
2>
perform cell selection process as specified in [4];

2>
run timers T305 (periodical cell update), and T317 (cell update when re-entering "in service") or T307 (transition to Idle mode), if started;

2>
run timers T314 and/or T315, if started;
2>
if the cell selection process fails to find a suitable cell after a complete scan of all RATs and all frequency bands supported by the UE, the UE shall after a minimum of TimerOutOfService time (default value 30 seconds) of being "out of service area":

3>
indicate all available PLMNs to NAS to enable the selection of a new PLMN. If the NAS indicates the selection of a new PLMN the UE shall store information for the new PLMN within the variable SELECTED_PLMN and perform actions according to subclause 8.5.24;

3>
if an acceptable cell is found then the UE shall camp on that cell to obtain limited service as defined in [4] and perform actions according to subclause 8.5.24. If the RRC connection is released due to camping on an acceptable cell, indicate this to upper layers;

3>
else if no acceptable cell is found, the UE shall continue looking for an acceptable cell as defined in [4].
7.2.2.3
CELL_DCH state

In the CELL_DCH state the UE shall perform the following actions:

NOTE:
DCCH and, if configured, DTCH are available in this state.

1>
read system information broadcast on FACH as specified in subclause 8.1.1.3 (applicable only to UEs with certain capabilities and in FDD mode);

1>
read the system information as specified in subclause 8.1.1 (for UEs in TDD mode);

1>
perform measurements process according to measurement control information as specified in subclause 8.4 and in clause 14;

1>
select and configure the RB multiplexing options applicable for the transport channels to be used in this RRC state;

1>
act on RRC messages received on DCCH;

1>
act on RRC messages received on BCCH (applicable only to UEs with certain capabilities and in FDD mode);

1>
act on RRC messages received on BCCH (TDD only) and, if available, SHCCH (TDD only).

