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Introduction

In last ad-hoc meeting in Cannes, elementary conclusion was made on the Frequency Layer Convergence (FLC) mechanism. But still, further discussion is needed on this FLC mechanism.

This document tries to clarify FLC in the viewpoint of cell load distribution. 

Cell Load During Session

When UTRAN provides an MBMS service on Preferred Frequency Layer (PFL), most of the UE in the region that has joined to the service will be on the PFL. By the way, many UEs may also use conventional CS service or PS service simultaneously with the MBMS service. In worst case, if one very popular MBMS service is provided only on the PFL, it may cause almost all the UE in the geographical region to move to the PFL, leaving very few UEs in other frequencies. In this case, the actual increase to the cell load on the PFL caused by the MBMS service can be quite large in addition to the PtM RB for the MBMS service. This situation is undesirable, because it means not only inefficient use of radio resources but also potential QoS degradation on the PFL.

1.1 Multiple PFL

Possible solution to above situation is to use more than one frequency as PFL. 

When the cell load is approaching cell capacity limit, UTRAN designate another frequency as PFL in addition to current PFL frequency. After that, UTRAN move some UEs in CELL_DCH to this additional PFL, resulting some cell load reduction on the original PFL. At the same time, MCCH broadcasts updated FLC information that lists available PFL frequencies. With this updated information, UEs that is not in CELL_DCH perform cell-reselection, leading to distribution of Non-CELL_DCH UEs among PFL frequencies. 

The reverse mechanism is also possible. When the cell load is decreasing, UTRAN reduces the number of PFL frequency by updating the FLC information. 

This method has the benefit of dynamically controlling the cell load over available frequencies during the session. Additionally, this method increases the possibility that a UE in area of FLC selects to the frequencies where the MBMS service is provided.

2 Cell Load After Session

When a session start, only if quality of the PFL meets minimum requirement, then a UE will re-select to this PFL to receive the MBMS, even though the FLC is not the best quality frequency for it. Due to this, there will be much more UEs in PFL than in NPL. 

By the way, when the session is over, the FLC information will not be transmitted any more. Thus, the UE will not apply FLC information when it performs cell reselection procedure. Nonetheless, according to current cell reselection mechanism, if the cell quality is above Sintersearch, then the UE may choose not to perform inter frequency measurement and the result of inter-frequency measurement shall not be considered in the cell reselection criteria. This means that when the quality of FLC is above Sintersearch, UE may not perform inter frequency cell re-selection. Thus it is possible that many UEs still remain on the not-best frequency after the session is ended. 

This imbalance of UE distribution over frequencies is understandable during the session, because this leads to efficient use of cell resource in UTRAN’s viewpoint and in the viewpoint of UE’s service reception. But this imbalance is not justified any more when the session is over.

Thus to reduce the load on PFL after session, it seems natural that UEs go to the other frequency than the PFL when the PFL is not best for them. Accordingly, for this purpose, when session stops or when the FLC information is not transmitted any more, UEs should perform cell re-selection procedure over all the candidate frequencies. 

3 Conclusion

It is proposed to clarify and capture following points into 25.346 in addition to the agreement of last meeting in Cannes..

· LCI information can include more than one frequency.

· LCI information can change or stop in the middle of session

· Whenever LCI information is changed or stop, UEs will perform cell re-selection procedure over possible frequencies
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