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1 Introduction
In Release 11, it is being discussed network controlled mobility mechanisms in CELL_FACH state. 
As operators have started to deploy E-UTRA networks it has become evident that the available mobility mechanisms, for transfer of UEs from UTRAN to E-UTRA, are insufficient. The type of traffic [1] is such that current mobility mechanisms are insufficient or inefficient.

This contribution looks at some of the aspects of redirection to E-UTRA and proposes additional mechanisms.
2 Discussion
Mobility mechanisms in CELL_DCH state were introduced to provide seamless service continuity when the UE is active and moving. In these situations, it is important that the UE is able to perform measurements and that the UE sends measurement reports to the network. 
The same assumptions do not exactly apply for CELL_FACH state. A UE in CELL_FACH state may have a low activity (compared with CELL_DCH). The UE may transmit once in a while relatively small amount of data which is likely to be not time critical. This is the typical smartphone traffic profile. 
Therefore, continuous service connectivity is not needed in CELL_FACH state at all times (note that the UE shall request access every time the UE has any data; therefore, a UE in CELL_FACH state has, by definition, intermittent/on request service connectivity). Based on this, the reasons why measurement reports are needed in CELL_FACH are questionable. 
Currently, the only mechanism to provide mobility from CELL_FACH state to E-UTRA is the RRC Connection Release with re-direction. Successful redirections will introduce a very short service interruption. Considering the traffic profile of UEs in CELL_FACH state (intermittent, limited, and non-time critical data), this brief discontinuity will be unnoticed by the end user.
Unsuccessful re-directions (i.e. the UE does not find a cell within the set of given frequencies) may cause a larger discontinuity. This issue is discussed and addressed in [2]. It can be argued that, in order to avoid unsuccessful re-directions, the UE should perform measurements and send measurement reports. However, prior to deciding that measurement reports are needed, the following questions need to be answered:

1) Can measurement reports ensure 100% successful redirections? 

Measurement reports will not lead to 100% of successful re-directions. The UE may measure at a time X1 and send a measurement report at time X2>X1, or the UE may have moved to out of coverage between the UE measurement report transmission and the reception of a re-direction message. The UE does not read the SIBs of those reported cells, so the UE does not really know if it can actually camp on those cells.
Hence, in any of these cases, the reconfiguration message will lead to an unsuccessful redirection.


2) Which is the impact of an unsuccessful redirection?

In CELL_FACH state, reasonably short service discontinuities are tolerated. If the maximum time to search and camp in a cell is limited; then, unsuccessful re-directions will have a negligible impact in the system and the UE performance. 


Since the unsuccessful case may happen regardless of whether measurement reports are supported or not supported in CELL_FACH state, it is important to ensure that the service break is minimized. Furthermore, if the service break is limited, there is no need of having measurement reports in CELL_FACH state. 

2.1 Rel-11 improvements for LTE re-direction

[1] proposes minor enhancements for Release 9 and Release 10. These enhancements will lead to limit the service break when re-directions are not successful. 

Any improvement in Release 11 should consider the same principles as proposed in [1]: 

· In case of no E-UTRA coverage, the maximum time to search and find a cell within the set of indicated E-UTRA frequencies can be reduced considerably. This will minimize the time the UE is unreachable.


· The network may configure the UE to not perform a full scan of all E-UTRA frequencies, if no suitable cell is found on the E-UTRA frequencies listed in the redirection message.

In addition to these principles, in case the UE does not find an LTE cell, it would be beneficial that the UE returns to UTRAN in Connected Mode and reports the unsuccessful redirection.
When UE has searched through the listed E-UTRA carriers, and no suitable E-UTRA cell is found, the network may prefer the UE to return to UTRA, where the communication may continue after only a short interruption. If the network maintains the old connection after the re-direction order was sent it will be possible for the UE to revert back to the old configuration by simply sending a Cell Update message on CCCH (similar to cell update after radio link failure). This will save the whole process of establishing a new connection from idle mode that will generate additional signalling load in the network and further delay the user-data transmission.

This behaviour could be introduced for the RRC Connection Release with re-direction or, alternatively, a new Re-direction to E-UTRA order could be introduced to capture the design principles outlined above.
The following principles would apply to the new “re-direction order”:

· Upon reception of the re-direction order, the UE searches and tries to camp in a cell within in the signaled frequencies (similar as in RRC Connection Release with re-direction)
· If after a period of time indicated by the network, the UE does not find a suitable cell, the UE shall stop searching and return to UTRA if indicated so by the network.
· The UE shall return to UTRA Connected Mode in CELL_FACH state with a cell update sent on CCCH.

If a E-UTRA cell is found and the UE can read the SIBs, the UE will try to camp in that E-UTRA cell. However, if the quality is poor, mobility mechanisms in E-UTRA could trigger release with redirect back to UTRA. This ping-pong situation can be mitigated by adding an RSRP/RSRQ quality threshold in the redirection order sent to the UE. So that the UE would only camp on E-UTRA in case the quality is above a certain threshold.
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Figure 1
Re-direction to E-UTRA, successful case.
Left side, re-direction order-based mobility. Right side, measurement report-based mobility
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Figure 2
Re-direction to E-UTRA, unsuccessful case.
Left side, re-direction order-based mobility. Right side, measurement report-based mobility

Proposal 1 A new “Re-direction to E-UTRA order” message should be introduced to enhanced mobility to LTE

Proposal 2 The new “Re-direction to E-UTRA order” should follow the principles outlined above.
Proposal 3 A RSRP/RSRQ quality threshold may be included in the redirection order.
2.1.1 Measurement reports in CELL_FACH state

As indicated above, the gains of having measurement reports in CELL_FACH state are questionable. The reason of “avoiding unsuccessful redirections” is not sufficient if unsuccessful redirections do not have impact in the UE. Measurement reports may bring no/little gains at the cost of network and UE implementation impact (RAN4 should introduce new measurement requirements in CELL_FACH state such as requirements for the event triggering reporting), impacting the UE battery life, and the uplink load/interference. 

Whether sufficient merits are agreed in RAN2, the measurement reports in CELL_FACH state should be designed so that the UE battery life and signaling load is minimized. 

· Minimum signaling load/battery UE consumption.

Continuous measuring and reporting will impact both the UE battery life and signaling load. The re-direction may be useful in certain scenarios and under certain conditions. Hence, the measurement reporting may only be useful under those conditions. 
Therefore, the network should be able to request a “one-time” measurement and measurement report.

· Avoiding duplicating same procedures

If RRC Connection Release with re-direction is used, the benefit of using measurement reports is lost. In a measurement report, the UE will indicate a specific cell. However, in the RRC Connection Release with re-direct, no cell can be indicated but a frequency. This implies that the UE will anyway have to search for a suitable cell within that frequency which is a duplication of the process which the UE did before. Hence, the network should be able to signal, in addition to E-UTRA frequencies, the cells indicated by the UE. Based on this, the “Re-direction to E-UTRA order” should be used instead of the RRC Connection Release with Re-direction and the order may include the cells reported by the UE.
Based on these design principles, and only if measurements in CELL_FACH are shown to have sufficient merits:
Proposal 4 Network should be able to request a “one-time” measurement and measurement report

Proposal 5 The new “Re-direction to E-UTRA order” may indicate a cell or cells in E-UTRA in which the UE should try to camp.
3 Conclusion

Based on the discussion in section 2, we kindly ask RAN2 to discuss and agree on the following proposals:
Proposal 1
A new “Re-direction to E-UTRA order” message should be introduced to enhanced mobility to LTE
Proposal 2
The new “Re-direction to E-UTRA order” should follow the principles outlined above.
Proposal 3
A RSRP/RSRQ quality threshold may be included in the redirection order.
Proposal 4
Network should be able to request a “one-time” measurement and measurement report
Proposal 5
The new “Re-direction to E-UTRA order” may indicate a cell or cells in E-UTRA in which the UE should try to camp.
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