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1 Introduction

This contribution discusses how “out of service area” is handled today in the RRC specification, and proposes some alignment with the handling of radio link failure.
2 Discussion

2.1 Definitions from TS 25.331, v3.4.1

8.5.5 Detection of out of service area:
When a suitable cell is not found based on the description in subclause 5.2.2.1 of TS 25.304, the UE considers it as an "out of service area".

8.5.6 Radio link failure criteria:

In CELL_DCH State the UE shall start timer T313 after receiving N313 consecutive "out of sync" indications for the established DPCCH physical channel from layer 1. The UE shall stop and reset timer T313 upon receiving successive N315 "in sync" indications from layer 1 and upon change of UE state. If T313 expires, the UE shall consider it as a "Radio link failure". 

8.5.9 Detection of in service area:

When a suitable cell is found based on the description in 3G TS 25.304, the UE considers it as having detected "in service area".

2.2 How it works today 

2.2.1 Radio link failure

When radio link failure occurs on CELL_DCH state, the UE:

- start timers T314 and T315

- it requests re-establishment (as proposed in CR F, transmits CELL UPDATE with cause "radio link failure"). (assuming it is in service area, which is not mentioned)

- timeout on T314 releases those RBs that are associated with that timer, and corresponding for T315

- When both T314 and T315 times out, or number of retransmissions exceeds a limit, the UE enters idle mode

2.2.2 Out of service area

When the UE is about to make periodical cell/URA update (timer T305/T306 expires) and the UE is out of service area, the UE

- starts timer T307

- makes cell/URA update with cause "re-entering service area" when it detects in service area

- when T307 times out or number of of retransmissions exceeds a limit, the UE enters idle mode

2.3 Observations

For the CELL_DCH state, a detection is made immediately if the UE looses its radio link, both on the network and the UE sides. 

When in CELL_FACH, CELL_PCH or URA_PCH state, it is only when periodical cell/URA update is triggered, the fact that the UE is "out of service area" is taken into account. 

The periodical cell/URA update is optional to use (timers T305 and T306 may be set to "infinite"). Moreover, the values for the timers can be up to 12 hours. However, the network and the UE can do the detection almost simultaneously also here. If the network does not receive a periodical update at expiry of T305/T306, the network can start timer T307 and release the UE context when T307 times out (plus guard time).

If the UE wants to send any data or RRC message while it is "out of service area" and in CELL_FACH, CELL_PCH or URA_PCH state, the UE will hang until it detects "in service area" or is released due to periodical cell/URA update plus T307 timeout. In many cases it is no problem, but if the data to be sent is an INITIAL DIRECT TRANSFER message to establish a CS call the MM layer in the UE will timeout and the call attempt is unsuccessful. Especially for a mobile originated emergency call setup this behaviour is undesirable.

Further, for a UE making frequent state transitions it doesn’t make sense to have different principles and separate timers depending on the state, while keeping the same radio bearers. 

2.3.1 Advantages and disadvantages with the current solution

Advantages:

· No changes in specifications

· The network is synchronised with the UE on entering idle mode (no pages lost, no time-based overcharging)

Disadvantages:

· Long delay for sending data and establishing new calls, while timers T305/T306 and T307 are running.

· Different delays for the release of radio bearers and transition to idle mode depending on the dynamic UE state

2.4 New solution 

Issues to be discussed:

· How many steps should be involved ? 

· Is “no suitable cell” a sufficiently good criteria to enter a recovery procedure or is some additional filtering needed (like starting a first timer which has to timeout before initiating recovery, including starting a second timer)? 

· Proposal: “No suitable cell” is good enough. No additional filtering is needed.

· Do we need different behaviour in different states?

· Is it OK to start T314/T315 when the recovery procedure (CELL UPDATE) is triggered, independent on from which state the UE came from?

· Proposal: Yes, this is the simplest and good enough.

· Is it a problem if the UE enters idle mode while UTRAN keeps the UE context?

· Overcharging: If time-based charging is used, also for services utilising CELL_FACH state, it might be a problem to stop charging a long time after the UE entered idle mode and released the RABs locally. 

· Missed paging: If the UE anyway didn’t find a suitable cell when entering idle mode, there is no issue. If the UE found a suitable cell, pages could be missed. 

· How can UTRAN keep track of the UE mode when in CELL_FACH, CELL_PCH and URA_PCH states?

· Answer: The only way is to monitor the periodic cell / URA updates, and adding the maximum time between initiating a recovery procedure and the UE entering idle mode. In some cases, the UE will enter idle mode while UTRAN keeps the UE context.

· How do we enhance the probability for an emergency call setup to come through while the UE is out of service area in connected mode? A possible solution:

· If the Initial Direct Transfer procedure is initiated and establishment cause is "emergency call"), and;

· the UE is in connected mode, and;

· the UE is out of service area

then


· enter idle mode, and;

· when successful cell selection is made:

then

· continue with the initial direct transfer procedure (including RRC connection establishment).

2.4.1 Alternative 1: Trigger directly at out of service area

Here, a supervision timer is started directly when the UE detects “out of service area”. Upon timeout, the UE enters idle mode. It is proposed that the same timers as for CELL_DCH state is used, namely T314 and T315, and inheriting the same behaviour at timeout on those timers. 

Advantages:

· Same delay for releasing bearers and entering idle mode in different states

· New call setup attempts will not “hang” forever (assuming that T314/T315 are reasonably short – tens of seconds)

Disadvantages:

· The network can not synchronise with the UE on entering idle mode. This means that pages may be lost, and risk for time-based overcharging.

2.4.2 Alternative 2: Trigger at periodic cell/URA update, with possibility to force the UE to enter idle mode

Here, the principle of today of starting timers at periodic cell/URA update is kept. However, when the initial direct transfer procedure is triggered, the UE will enter idle mode if it is out of service area.(as described above).

Advantages:

· New call setup attempts will use a suitable cell, if such cell can be found (even if the UE was in connected mode). This means the shortest possible delay for a new call setup attempt.

· The network is synchronised with the UE on entering idle mode (no pages lost, no time-based overcharging)

Disadvantages:

· Different delays for the release of radio bearers and transition to idle mode depending on the dynamic UE state

3 Proposal

The proposal is to discuss the Advantages and Disadvantages of the different proposal and what properties are desired for "out of service area".
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