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MBMS frequency layer dispersion
Introduction
This contribution provides an overview of the discussions had so far with regards to Frequency Layer Dispersion. It also analyses the possible solutions and discusses the benefits/drawbacks of each one, whilst taking into account the requirements for the feature.

Reasoning for FLD

The main reasoning for FLD is that after the MBMS session has finished, there maybe a lot of activity (e.g. PS session resume, voice call, etc) that cannot be prevented. If FLC were applied during the session, such activity at the end of the session would cause an overload on the frequency where the UEs were camped for the MBMS session. Therefore, a re-distribution of the UE population is useful to distribute the load on the radio interface.

Problem occurrence

Generally, the overload on one frequency layer after MBMS session stop may occur if the redistribution of UEs across multiple frequencies doesn’t happen. It is therefore important to know which cases should be addressed in order to add some distribution, and under which conditions the dispersion would naturally occur.

Scenario 1: non-HCS network which does not use Sintersearch threshold

It is possible that some networks may use high Qoffsets and don’t use Sintersearch threshold at all (or set it to a high value). This is possible for biasing cell reselection towards certain frequency.

Assuming only two frequencies are used and that the MBMS session was ongoing in the non-biased frequency layer, when the MBMS session stops the UE will stop applying Qoffmbms and the normal R99 reselection operation will resume. Given the Qoffset and Sintersearch parameterisation, it is very likely that the UE will reselect to the biased frequency.

Scenario 2: True HCS network

Assuming that, when applied, FLC will always direct UEs towards lower priority layers (non-biased layer due to HCS_PRIO settings), at the MBMS session stop the UE will not apply HCS_OFFmbms anymore.

The HCS rules mandate that UEs always measure and attempt reselection towards cells of higher priority (in the same RAT). In general, the UE will always reselect cells of higher priority, as long as S and H criteria are met, independently of the radio conditions.

In this scenario the UE will always attempt to reselect cells of higher priority at the MBMS session stop.

Scenario 3: HCS network with equal priorities

In this case we assume only two frequencies for simplicity, and that there is no biasing between layers. In principle this scenario looks very similar to a non-HCS network, except for one fundamental difference.

The HCS rules do not distinguish between intra-frequency and inter-frequency cells, and depend only on the values of HCS_PRIO. This means that Sintersearch cannot be used in the same manner to minimise reselections between frequencies (Ssearchintra also cannot be set to low values because it may also affect intra-frequency cell reselections).

As consequence, when the MBMS session stops all frequency layers will have the same priority and the UE will reselect based on radio conditions. In cases where there is also some biasing based on Qoffset, this already provides some re-distribution of the UEs.

Scenario 4: non-HCS network using Sintersearch threshold

Assuming only 2 frequencies for simplicity, upon the MBMS session stop the UE will stop applying Qoffmbms. However, it is not guaranteed that the UE will reselect to another frequency because the setting of Sintersearch is generally set to the lowest possible value to minimise inter-frequency reselections. Therefore, there is no mechanism to guarantee a UE re-distribution.

Scenario 5: Network with no restriction caused by Sintersearch (corresponding to HCS and non-HCS case)

If we assume 2 frequencies with collocated cells are being used and that the UE is required to perform measurements on the non-camped frequency (i.e. due to high Sintersearch in non-HCS, or due to HCS), then normally the operator would want to prevent the UE from re-selecting due to fading in the serving frequency. Therefore if the MBMS session was transmitted on one of these frequencies, after the session stops, it is unlikely that the UE will re-select based on normal R99 cell re-selection. Therefore a mechanism to guarantee some distribution may be needed here.

Methods

At RAN2 #45bis some methods have already been discussed that would provide re-distribution of UEs. All methods have drawbacks and advantages. Therefore, it would be beneficial to analyse which methods better suit the needs of the various scenarios to be taken into account.

Method 1 – rely on R99 behaviour


Description: consider that there is no need for FLD and rely on redistribution of UEs upon resuming R99 cell reselection behaviour.


Advantages:

· Less UE impact

· Scenarios 1, 2 and 3 are covered.

Disadvantages:

· Scenarios 4 and 5 are not covered

· Due to the measurement rules, the normal R99 reselection may take some time to kick-in after the session stop. In scenarios 2 and 3 the UE may start RACH transmissions before the reselection.

Conclusion: it was already agreed in RAN2 #45bis since this method does not cover scenario 4 or 5, it is not a suitable method to be used.
Method 2 - Cell re-selection

Description: Upon session stop, ignore say Sintersearch for a certain time. The UE would start measuring cells on all frequencies and reselect to the highest ranked cell. After the first cell reselection, the UE would take into account Sintersearch again and the R99 behaviour is resumed.

Advantages:

· The operator strategy is considered in the method, and multiple reselections are minimised.

· The UE is always guaranteed to select a frequency where a suitable cell exists

Disadvantages:

· Complexity of method increases with the different scenarios to cover

· Higher risk of attempting access to network in the layer where MBMS session was ongoing, before re-distribution (i.e. re-distribution occurs slowly). Scenario 4 would be the only scenario affected by this.

Method 3 – Random selection of a cell


Description: Upon session stop, the UE attempts to select a cell on a pseudo-randomly chosen frequency. If the UE does not find a suitable cell on the target frequency, it resumes normal R99 behaviour (i.e. select any cell).


Advantages:

· Simple method covering scenarios 1, 2, 3 and 4 and 5.

· If the UE blindly attempts to re-select, i.e. cell selection, no cell reselection delay in moving between frequencies

Disadvantages:

· May cause a double re-selection in scenarios 1 and 2.

· If the UE does not blindly attempt to re-select, then there may be additional delay whilst the UE is searching for cells on the selected frequency. 

· If the UE blindly attempts to re-select, UE may attempt to select a frequency where there isn’t a suitable cell. Returning to the R99 behaviour could lead the UE to return to the previous frequency (frequency where MBMS session was occurring) or to a cell on another RAT.

Method 4 – Return to pre-MBMS cell

Description: When the MBMS session starts, the UE stores the frequency where it is camped before applying FLC. Upon session stop, the UE attempts to camp on that frequency.


Advantages:

· Simple method covering scenarios 1, 2,3 and 4 and 5.

· If the UE blindly re-selects, no cell reselection delay between moving frequencies

· High chance of the UE choosing a frequency where there is a suitable cell

Disadvantages:

· If the UE blindly re-selects, depending on mobility during the MBMS session, the UE may attempt to select a frequency where there isn’t a suitable cell.

· If the UE does not blindly re-select, there may be some delay in returning to the previous frequency.

· There may in scenarios 1 and 2 be a double re-selection if the UE has moved into the coverage of a heavily biased cell.

Proposal

It is proposed that RAN2 discusses the various scenarios described above and chooses one of the solutions shown above with basis on:

· Effectiveness of scenarios covered

· UE simplicity
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