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1 Introduction
RAN2#77bis agreed to introduce measurements and measurement reports in CELL_FACH state as well as to improve the unsuccessful re-direction. This contribution looks at some of the design principles to introduce measurement reports and to reduce the impact of re-direction failures.
2 Discussion
2.1 Rel-11 improvements for LTE re-direction

Mobility re-directions may fail regardless of whether measurement reports are supported or not supported in CELL_FACH state; hence, it is important to ensure that the service break is minimized. 

In the current specifications, there are three sources contributing the out-of-service delay as shown in the figure below:
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RRC Connection Release may include several E-UTRA frequencies in which the UE should search for a suitable cell. This is discussed in [our document in Release 10]. Given, that the network may have redirected the UE based on a measurement report, it does not make sense that the UE keeps on searching for long period of time if it does not find a cell in the frequency in which the UE reported coverage. Hence, it should be up to the network to decide how long the UE should be searching. 

The second source of delay is the “undefined period of time” in which the UE searches for any cell in that RAT. This action, by itself, means losing any network controlled to re-direct the UE; hence, it should be avoided. 

The third main component of the delay is due to the fact that the UE moves to Idle Mode deleting the configuration the UE had and if no cell if found in E-UTRA, the UE has to search for a UTRA cell and perform an RRC Connection Request to return to UTRA. This will add an additional time .
Therefore, the following two principles should be used no minimize the time the UE is out-of-service. These principles are described in [1]
1. The maximum time to search and find a suitable cell is reduced.
2. A full scan on E-UTRA should be configured by the network.

Proposal 1 The design principles proposed in [1] should apply for mobility in CELL_FACH.
2.2 Measurement reports in CELL_FACH state

Measurement reports in CELL_FACH state should be designed so that the UE battery life and signaling load is minimized. 

Current agreements state that the UE should report the measurements in the cell update message. However, cell update may not be the most appropriate message to convey this information to the network. 

There are several reasons which lead to think that cell update is not the best message:

1) Cell updates are usually triggered when moving from one UTRA cell to another UTRA cell. However, UTRA coverage does not necessary need to overlap E-UTRA coverage. There may be cases in which the E-UTRA coverage is smaller than UTRA coverage or cases in which coverage of different RATs is not collocated. In such cases, the cell update messages will not be useful to discover E-UTRA cells.
Periodic cell updates may assist to receive more measurement reports and information about E-UTRA coverage. On the other hand, periodic reports will increase considerably the signaling load. As a result, the blocking probability will increase and the network capacity will be reduced. Setting up periodic cell updates should not be a requirement to obtain valuable E-UTRA measurements.
2) Cell update is followed by a cell update confirm message or an RRC Connection Release message. If after the reception of a cell update with E-UTRA measurement, the network does not decide to re-direct the UE to E-UTRA, the network should still send the cell update confirm message. This message should include all relevant IEs in order to keep the same configuration that the UE had. The additional overhead created by the cell update complete message may not be negligible. This would just be a waste of network resources.

Measurement reports in CELL_DCH do not imply any action from the network side and this principle should also apply in CELL_FACH state. E-UTRA measurement reports should not mandate the network to trigger any action. This will introduce a new UE and NW behavior for the cell update procedure and may impact also those timers which control the cell update procedure.

3) If the UE is allowed to send the cell update with E-UTRA measurements given certain triggering mechanisms, several issues need to be address such as whether a new cell update cause is to be used, whether the UE should introduce E-UTRA measurements if the UE indicates any other cell update cause, and the concrete rules to decide which cause has preference when several triggers happen at the same time.
Based on the discussion above, it is more reasonable to use similar measurement procedures as in CELL_DCH state. Therefore, measurement report message should be used to report E-UTRA measurements. This will allow more flexibility for the network to set up different triggers if needed.
Proposal 2 Measurement report message shall be used to convey E-UTRA measurements in CELL_FACH state.

Mobility to E-UTRA may be triggered by the network for different reasons such as, for instance, high UTRA load or E-UTRA being the preferred RAT. Cell update message and measurement reports are not currently triggered for any of these reasons and, hence, it may not serve the purpose of providing to the network with information really needed by the network. UEs moving among areas with and without LTE will create a considerable signaling load in the uplink as well as in the RNC due to event measurement reports. 

In order to reduce both the RNC load and signaling load, the network should be able to request a “one-time” measurement and measurement report.
Proposal 3 The network may request the UE to perform a one time measurement and measurement report.

2.3 Configuration and signaling overhead

Measurements in CELL_FACH state are only needed in CELL_FACH state; therefore, potentially, the configuration could be conveyed by dedicated signaling. This approach would allow to relief signaling broadcast and, at the same time, the flexibility to the network to only configure these measurements to specific UEs supporting measurement reports in CELL_FACH or customize the measurements according to the operator needs.
Measurement control message is used in CELL_DCH state to configure event triggered measurements. This message could be re-used in CELL_FACH state to configure measurement reports in CELL_FACH. This would minimize introducing new IEs in other RRC messages and it will reduce the UE and NW impact.
Proposal 4 Dedicated signaling shall be used to configure E-UTRA measurements and measurement report in CELL_FACH state.
Proposal 5 Measurement control message shall be used to configure E-UTRA measurements in CELL_FACH state.

3 Conclusion

Based on the discussion in section 2, we kindly ask RAN2 to discuss and agree on the following proposals:
Proposal 1
The design principles proposed in [1] should apply for mobility in CELL_FACH:
Proposal 2
Measurement report message shall be used to convey E-UTRA measurements in CELL_FACH state.
Proposal 3
The network may request the UE to perform a one time measurement and measurement report.
Proposal 4
Dedicated signaling shall be used to configure E-UTRA measurements and measurement report in CELL_FACH state.
Proposal 5
Measurement control message shall be used to configure E-UTRA measurements in CELL_FACH state.
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