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1. Introduction

At the RAN2#46 meeting it was agreed that the UTRAN would be in control of the Frequency Layer Dispersion (FLD) feature to be performed at the end of an MBMS session and that the signalling of FLD would be done through the use of an indicator bit.

The method by which a UE would disperse to another frequency was at that stage left for further consideration.

This document looks at some of the implications of performing FLD when a MBMS session stops, and highlights some potential problems for which it proposes a solution.

2. Frequency Layer Dispersion considerations

2.1. Current status of FLD operation

The current understanding of the Frequency Layer Dispersion feature [1] & [2] as discussed and widely agreed is that at the end of the session of an MBMS service that was being transmitted on a Preferred Layer (PL, in line with the Frequency Layer Convergence feature [3]), the UTRAN could try to re-distribute the UEs that had converged onto the PL towards other frequencies, so as to reduce the potential signalling overload on the PL due to the UEs’ post-MBMS activity by spreading this activity over several frequencies.

The procedure for performing FLD can be simply described as follows:

· a single-bit Frequency Dispersion Indicator (FDI) is sent by the UTRAN to instruct the UEs to disperse to other frequencies (before they start up their next service)

· the UEs would select and move to another frequency according to a re-selection method, details of which are currently under discussion

The 2 methods favoured for the frequency reselection, summarised in [1], are:

· pseudo-random selection of a cell from a list of frequencies provided, as detailed in [4]

· return to the pre-MBMS cell where the UE camped before applying FLC

Both options present the advantage of being a simple method for immediate cell-reselection, and the drawback of risking a double-reselection when attempting to select an unsuitable cell.

2.2. The problem of “blind” frequency re-selection

In the current understanding, when dispersion happens it would apply to all UEs instantly when an MBMS session on a PL stops. This is the same for both methods under consideration for frequency reselection.

As a result, this process of reselection and dispersion applying equally and immediately to all UEs that stop receiving a PL-based MBMS service, which we refer to here as “blind” frequency reselection, may cause 

excessive network signalling as a result of the FLD process itself, with a large number of UEs simultaneously switching frequencies.

Another problem associated with this “blind” frequency reselection is that unnecessary dispersion could take place for UEs that, at the end of reception of a MBMS service on a PL, would want to start receiving a different MBMS service on the same PL:

under current proposals, such UEs would have to go through two successive cell reselection procedures – one to disperse after the first MBMS session, and another to re-converge for the next MBMS session.

2.3. A proposal for prioritised FLD

In view of the problems discussed in 2.2 that a “blind” FLD operation would bring, we propose to introduce an element of prioritisation in the FLD procedure so that the UEs which would benefit the network most by switching frequencies do so first. This helps to spread the signalling load and avoid unnecessary reselections.

Under this proposal, a configurable time delay would be applied to the frequency dispersion mechanism based on the current state of the UEs:

· depending on its current state a UE may meet certain conditions that dictate whether it should disperse to another frequency or not

· if a UE does need to disperse, then the dispersion would be triggered after a certain time delay (which value would be dependent on the UE’s state).

The prioritisation scheme that we propose to adopt would be based on a simple set of rules so that UEs for which the FDI was set would know whether to perform FLD or whether to carry on camping on the PL after the end of the MBMS service session:

· If the UE is about to establish a non-MBMS service:

· if the UE is transitioning to a point-to-point service (such as receiving a voice call or resuming a PS service): perform the FLD procedure immediately

· if the UE suspends all activity and goes into idle mode: perform the FLD procedure after a set (possibly random) time delay

· If the UE is about to receive another MBMS service within a given time period after the end of the MBMS session:

· If the MBMS service is on the same PL: do not perform the FLD procedure

· If the MBMS service is on a different frequency than the PL: perform the FLD procedure

· If no PL is indicated for the service: perform the FLD procedure

· If a PL is indicated for the service that is different than the current PL: do not perform FLD, but perform a cell-reselection for that PL

This solution brings the advantages of spreading the signalling-peak that an instantaneous frequency dispersion process would otherwise produce, and also reducing the risk of unnecessary frequency re-selections, double-reselection or selection of an unsuitable frequency.

3. Conclusions and Recommendations

The methods of operation currently under consideration for performing FLD at the end of an MBMS session only take into account the process of frequency re-selection by the UEs for an immediate and all-inclusive reselection, without any consideration for the actual requirements of each UE from a service point-of-view.

This contribution proposes that the time instant at which each UE carries out FLD is dependent on what service(s) the UE is about to use in a given time period following the end of an MBMS session. 

If this mechanism is agreed we propose to draft the appropriate Stage 3 CRs for implementation.

4. References

[1]
R2-050496, MBMS frequency layer dispersion, Nokia

[2]
R2-050479, Introduction of MBMS frequency layer dispersion, NTT DoCoMo

[3]
TS 25.346 Introduction of the Multimedia Broadcast Multicast Service (MBMS) in the Radio Access Network (RAN); Stage 2, V6.4.0 (2005-03)

[4]
R2-050480, MBMS frequency layer dispersion, NTT DoCoMo

