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Introduction

This document discusses the outcome of the last RAN Plenary meeting on the ‘out of service’ issues discussed in previous RAN2/RAN meetings and proposes a Rel-5 solution for technical endorsement to be provided to the next RAN meeting (#21) as requested in RAN meeting #20 (see [1]).

Discussion

The UE behaviour whilst in out of service conditions has been much debated in previous RAN2 and RAN meetings. In RAN2 meeting #37 there were 4 technically endorsed CRs with competing proposals provided to RAN for decision (see [2] [3] [4] [5]).

In RAN Plenary meeting #20, these CRs were discussed and a version containing a ‘merge’ of 2 of the CRs was approved (see [6]). This basically consisted of disabling T317 (‘should’ for R99+Rel4, ‘shall’ for Rel-5+) and allowing the UE to search for other PLMNs after a minimum of 30s out of service.

Furthermore, it was decided that for R99 and Rel-4, the UE was allowed to either release the RRC connection when it camped on a cell for ‘Limited Service’ or keep the connection and behave as in ‘Idle’ mode whilst camped on that cell. In addition, it was decided that Rel6+ UEs would always keep the RRC Connection under these conditions. However, despite a shadow CR being approved for Rel5 where both solutions are allowed, the final decision on whether the UE shall release or keep the RRC connection during ‘Limited Service’ in out of service conditions will only be made in RAN Plenary #21. As such, RAN2 has been requested to provide a technically endorsed CR so that a decision can be reached in September (see [1]).

Conclusion

This document proposes the solution that specifies the UE shall keep the RRC connection alive during emergency camping under out of service conditions for technical endorsement. The required CR is provided attached.
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7.2.2.1
URA_PCH or CELL_PCH state

In the URA_PCH or CELL_PCH state the UE shall perform the following actions:

NOTE:
Neither DCCH nor DTCH are available in these states.

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

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

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

2>
perform a periodic search for higher priority PLMNs as specified in [25];

NOTE:
If the DRX cycle length is 80ms, then a search for higher priority PLMNs may not identify all the available PLMNs due to the paging occasion on the current serving cell coinciding with the MIB of the cell of interest.

2>
monitor the paging occasions and PICH monitoring occasions determined according to subclauses 8.6.3.1a and 8.6.3.2 and receive paging information on the PCH 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 PCCH and BCCH;

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

2>
maintain up-to-date BMC data if it supports Cell Broadcast Service (CBS) as specified in [37];

2>
run timer T305 for periodical URA update if the UE is in URA_PCH or for periodical cell update if the UE is in CELL_PCH.

1>
if the UE is "out of service area":

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

2>
run timer T316;

2>
run timer T305;

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 s) 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;

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

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;

3>
else if no acceptable cell is found, the UE shall continue looking for an acceptable cell as defined in [4].
8.5.24
Change of PLMN while in RRC connected mode

If the UE camps on an acceptable cell to obtain limited service while in RRC connected mode the UE shall:








1>
keep the RRC connection of the selected PLMN and its behaviour while camping on the cell of the other PLMN shall be as if in Idle mode in that PLMN;

1>
if the UE re-enters "in service area" on the selected PLMN or cannot maintain limited service (i.e. cannot find any acceptable cell of any PLMN), the UE shall resume its RRC Connected mode behaviour as if it had not camped on any cell whilst being in "out of service area".

If the NAS indicates the selection of a new PLMN while the UE is in RRC connected mode in the selected PLMN or if the UE attempts transmission on a cell of another PLMN (i.e. to initiate emergency call), the UE shall for the selected PLMN:

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; and

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