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1
Introduction
In the last meeting, RAN2#34, the UE behaviour in out of service areas was discussed. This document addresses some further issues regarding out of service areas. Note that these issues do not directly relate to the paging loss issues that were discussed in the previous meeting.

In the RRC specification 25.331 it is specified that a UE shall perform cell reselection and run timers when it moves out of service area. In the case that the UE is in CELL_PCH or URA_PCH state timer T316 shall be started. If the timer expires and the UE is still out of service area it shall transit into CELL_FACH state and start timer T317. As long as T316 or T317 are not expired, the UE shall perform a cell update procedure if it re-enters service area. 

The criteria for a UE to be considered out service area are specified in 25133 while the procedures for cell reselection are specified in 25304.

However, there are scenarios in which the behaviour of the UE is unclear or not specified in detail. In this document 3 scenarios are presented in order to discuss how internal processes in the UE should be handled. In particular, how the UE should handle procedures if it is out of service or how to proceed with ongoing procedures after the UE enters out of service area.

2 Description of the scenarios

According to the RRC Specification 25331, section 8.3.1.2, a UE in CELL_FACH or CELL_PCH state shall initiate a cell update procedure if it has been out of service area and re-enters service area before T307 or T317 expires. 
It is understood that no cell update procedure using the cause "re-entering service area" is triggered if the UE re-enters service area in the same cell before expiry of T316.

Furthermore, section 7.2.2 in 25331 is interpreted in such a way, that a UE is not able to transmit data while out of service.

2.1
Scenario 1

The UE is out of service area, T316 is running and UL data are to be transmitted. A UE in service area would transmit a cell update message using the cause "uplink data transmission" and if necessary retransmit it N302 times. If V302 becomes greater than N302, the UE enters idle mode. However, it is not clearly specified how the UE should behave out of service area. Specifically if the UE should transit into CELL_FACH state without expiry of T316, if it should run timer T302, if V302 should be incremented and if the UE should enter idle mode after N302 trials. In this case the UE would transit into idle mode after T302*N302 = 12sec if default values are used.
It is suggested that the Cell update procedure shall not be triggered while the UE is out of service area. If the Cell update procedure was triggered the UE would enter idle mode due to N302 failed cell update attempts without the network being aware of this transition. This could lead to unsynchronised states in UE and UTRAN.

2.2 Scenario 2

The UE is out of service area, T317 is running and UL data are to be transmitted.

Since data transmission is not possible, one can assume that the UL traffic triggers reporting event 4a meaning that transport channel traffic volume becomes larger than an absolute threshold. This would be the same behaviour as if the UE were in service area. However, the UE doesn’t report this event to UTRAN and it is not clear how the UE should behave upon re-entry in service area.

In principle one can think of following solutions. The UE can store the report and transmit it as soon as it re-enters service area or it ignores the event and sends nothing. In the first case most of the data packets will be discarded until the UE re-enters service area. In the latter case even after re-entry of service area the UTRAN wouldn’t be made aware of the overload situation since the report would be triggered again only after the transport channel traffic volume becomes lower than the threshold.

Since it is questionable whether the UTRAN can make use of the stored and therefore old information we propose to ignore the event.

2.3 Scenario 3

The UE is in service area and performs cell update, but the transmission fails and T302 expires. At this point in time the UE moves out of service area. In this case it is not clear how the UE should handle the timers. If it continues with running the timers it will enter idle mode after N302 failed transmissions. 

For the same reasons as in scenario 1 it is proposed that the UE shall abort the cell update procedure in this case. In case the cell update procedure was triggered by UL traffic the UE shall initiate a new cell update procedure as soon as it re-enters service area.

3
Conclusion

In this discussion paper some example scenarios have been presented which show that the UE behaviour in out of service area is not clearly specified. We would like to discuss the described scenarios and clarify the specifications if considered necessary.

