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1
Introduction
The WI Further Enhancements to CELL_FACH was updated in [1] as follows: 

Identify whether the gains justify the complexity for each of the following sub-features over existing mechanisms, and specify those for which this is shown to be the case. 

…..

· Mobility improvements:

· Absolute Priority reselection from CELL_FACH 

· Enhanced network controlled mobility from CELL_FACH 
Note: Mobility improvements should apply from CELL_FACH to LTE and inter-frequency UTRA, while mobility improvement from CELL_FACH to GSM can be considered if sufficient operator interest is shown

In RAN2#76 it was agreed to work on improvements to redirection to LTE, including reporting of measurements from the UE. In this paper we address some of the practicalities of the proposals we have seen until now, and propose what we think would be good a way forward.
2
Performing Measurements 
For performing measurements, there are 2 basic options. 

1) New measurement performed in addition to cell reselection measurements

· Requires additional performance requirement

· Adverse impact to power consumption in the UE

· May impact performance of reselection 

· May increase UE complexity (e.g. if measurement period is set differently to that for high/low priority layers measured for reselection)

2) Performed as part of cell reselection measurement

· Can re-use all the existing measurement functionality and requirements. 

· No additional overhead in UE

In order to avoid additional power consumption or impact reselection performance, it’s desirable to perform measurements using the same criteria as reselection measurements (i.e. option 2). However, one should also consider the interaction between the two mechanisms; reselection, and measurement reporting. 
With option 1, the reselection measurements and new “enhanced NW controlled mobility” measurements are naturally separated, hence the reporting of measurements should not impact cell reselection - unless the same cells/frequencies are measured for reselection and for reporting. 

With option 2, there may also be an impact if the same cell/frequencies are considered for reselection as well as for reporting to the NW. 

In fact, it appears to defeat the whole point of enhanced measurements for NW controlled mobility, if those cells/frequencies are also considered for reselection – since reselection would anyway occur more quickly than a measurement report + mobility command, once the target has been measured and the criteria is met.
Hence, we conclude that: 

Proposal 1: Measurements for reporting cells and/or frequencies for enhanced NW controlled mobility should use the same measurement rules used for reselection, however cells which are to be reported should not be considered for reselection. Network controlled mobility should not mean that the UE has to perform more measurement activity and it can just report the quantities which are internally used for reselection evaluations. 
Such implementation can be achieved by simply indicating to the UE (in measurement configuration – SIB19 or measurement control) a list of cells or frequencies that are to be measured according to absolute priority rules, but which are not considered as reselection candidates (in the cell reselection evaluation procedure)
Proposal 1a: NW indicates to UE a list of cells and/or frequencies which are to be treated as per proposal 1. 

In order to provide already a configuration when the UE enters CELL_FACH state, it’s desirable (but nor essential, depending on NW operator policy) to provide this list in SIB19. It is also desirable to allow the configuration to be updated in connected mode (for example to provide UE specific configuration based on subscription)

Proposal 1b: This should be as part of SIB19 absolute priority configuration, and dedicated measurement control.

It could be possible to apply this rule to any of the absolute priority layers (high, equal, low) however for coverage based mobility (low/equal priority layers) reselection is more efficient and will result in a faster change of cell. Hence, we think as a starting point, the cells configured for reporting instead of reselection will be high priority layer only (i.e. measured according to high absolute priority layer rules) and performed only during coverage based measurements, when SrxlevServingCell >= Threshserving,low This is also in line with indications from operators in RAN2 that the main use-case for NW controlled mobility in CELL_FACH would be service based. If further use-cases are identified we could consider extending to other priority layers, but for now: 

Proposal 1c: Enhanced measurement reporting should apply only for higher priority layers (service based mobility). Any layers configured for reporting instead of reselection are treated as higher absolute priority as than the currently camped layer while SrxlevServingCell >= Threshserving,low, regardless of the absolute priority assigned in signalling.
3
Reporting Measurements
Once the measurements have been obtained, of course they need to be reported. In previous contributions so far, there have been 2 alternative approaches proposed.

1) Reporting as part of 
“Measured Results on RACH” in Cell Update message according to [3]
· Re-use of existing CELL_FACH mechanism for sending measured results
· Can also be used in CELL_PCH/URA_PCH

· May not provide measurements in a timely manner, since UE needs to wait for another trigger of cell update in order to append the measurement results

2) Report sent in MEASUREMENT REPORT according to [4]
· New signalling for CELL_FACH. 

· In order to be useful also in CELL_PCH/URA_PCH, a Cell Update may anyway be needed (except in the case of seamless state transition)
· Measurement can be provided in a timely manner if event triggered measurement event is used.

It seems clear, that in order to achieve all of the benefits from both approaches, a compromise approach could be taken. Cell Update is the most suitable signalling procedure to perform in CELL_FACH state (or moving from PCH to FACH) in order to provide measurement results, re-using the existing RRC signalling and procedures. However, in order to provide the measurements in a timely manner, an event triggered report is needed – or in other words, a new Cell update procedure trigger is needed (i.e. when measurement results become available). This may also require a new cell update cause.
Proposal 2: When measurement results become available according to proposal 1, the UE triggers Cell Update procedure to provide the measurements to the network.

Proposal 2a: This can be done in CELL_FACH, CELL_PCH, URA_PCH states. 

Proposal 2b: The measurements can be sent in “Measured Results on RACH” IE.
Proposal 2c: A new Cell Update cause is needed (e.g. “measurement results available”).

3
Conclusion

In this paper we have discussed how NW controlled mobility can be enhanced in a practical manner, limiting the impact to UE and NW procedures and performance, and we make the following recommendations: 

For performing measurements: 
Proposal 1: Measurements for reporting cells and/or frequencies for enhanced NW controlled mobility should use the same measurement rules used for reselection, however cells which are to be reported should not be considered for reselection. Network controlled mobility should not mean that the UE has to perform more measurement activity and it can just report the quantities which are internally used for reselection evaluations. 
Proposal 1a: NW indicates to UE a list of cells and/or frequencies which are to be treated as per proposal 1. 

Proposal 1b: This should be as part of SIB19 absolute priority configuration, and dedicated measurement control.

Proposal 1c: Enhanced measurement reporting should apply only for higher priority layers (service based mobility). Any layers configured for reporting instead of reselection are treated as higher absolute priority as than the currently camped layer while SrxlevServingCell >= Threshserving,low, regardless of the absolute priority assigned in signalling.

For reporting measurements: 
Proposal 2: When measurement results become available according to proposal 1, the UE triggers Cell Update procedure to provide the measurements to the network.

Proposal 2a: This can be done in CELL_FACH, CELL_PCH, URA_PCH states. 

Proposal 2b: The measurements can be sent in “Measured Results on RACH” IE.

Proposal 2c: A new Cell Update cause is needed (e.g. “measurement results available”).

With the above proposals, the NW may determine whether to issue a mobility command to LTE such as redirection based on measurements provided by the UE rather than relying on a blind redirection (which is the only possibility with the current specification) and the number of failed redirections should be significantly reduced.
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