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Inter-RAT cell reselection for MBMS

1 Introduction

At the GERAN meetings #22 and #23 the issue of cell reselection during the reception of an MBMS session was discussed on the basis of contributions from Siemens and Vodafone [1,2]. The proposals contained both intra-GSM and inter-rat cases. The basic principle was to keep the MS in area or access type where the MBMS session was started. For the intra-rat case the MS should be locked to the MBMS service area as long as possible and also avoid, if possible, changes of routing area.  A number of issues were discussed and not solved as adapting the cell reselection may create problems with other services and potentially degrade overall performance. Inter-rat cell reselection is somewhat different and for this case there are also service and performance reasons why it is seen necessary to adapt the inter-rat cell reselection algorithm when MBMS session is started. This is elaborated below including a potential way forward. 

2 Inter-RAT cell reselection requirements

A few reasons why the inter-RAT cell reselection algorithm should be changed have already been identified in the past [2]. The following list identifies issues:

· The service may be GERAN only and cell reselection to another RAT (i.e. UTRAN cell) will end up with an abnormal release of the session (hence the ability to discourage reselection to another RAT is useful. This also reduces the likelihood of a p-t-p session repair being required).

· Cells in different RATs tend to be in different Routing Areas (which may lead to greater service interruptions). 

· The session may be transmitted at different rates on 2G and 3G that may lead to service gap and even service interruption.   

Hence, a modified inter-rat cell reselection algorithm is necessary if it should be possible to comply with the first requirement and still be able to camp in UTRAN, if so desired. The second bullet implies a change would be appreciated from a QoS point of view. The third bullet shows that it may even be gaps in the session even if the cell reselection switching time is null. 

3 Suggested modification to the algorithm

The objective is to be able to keep the MS in GERAN and not push it to an UTRAN cell unless coverage is about to be lost.

The basic method is to introduce additional thresholds or levels for the mobile stations that are using an MBMS service. This will enable the MSs to be kept within GERAN as long as coverage exists.

There are two ways how this could potentially be done:

· Add an additional threshold to the evaluation algorithm (as suggested in [2]), or

· Set the start of the measurement/evaluation of the UTRAN cells to a value such that coverage is about to be lost. The parameter to be used is defined by the signal level thresholds Qsearch_P and 
Qsearch _I.

The first proposal uses relative comparisons and is therefore dependent whether or not the BTSs and the Node Bs are co-sited or not. In deployments it may even be a mixture. Typically the network are a mixture and do not have the same cell structures. This would create difficult management of the thresholds as they may vary depending on location of cells.

Using the option in the second and last bullet makes it simpler. It uses an absolute level and is not dependent on cell locations, i.e. if cells are co-sited or not. The same setting can be applied in the whole network.

The proposal is to use the second approach.

As currently defined in 3GPP TS 45.008 it has a drawback. The UTRAN cell evaluation and start of measurements are initiated on the same instance so changing the value of Qsearch_P and Qsearch _I to a low value makes it vulnerable to rapidly changing radio environments as the MS may be out of coverage rather quickly, e.g. if moving around a corner and/or travelling at high speed.  It is therefore suggested to divide the algorithm into two phases:

Phase 1:  start measure of UTRAN cells

Phase 2:  start evaluation of the UTRAN cells according to current algorithm

The change of the cell reselection algorithm is the addition of a two-phase approach, i.e.: 1) when to start measure and 2) when to start the evaluation.

This will require an additional threshold parameter that will start the evaluation.

The override of existing parameters will be transmitted when the session is to be started and could also be sent in the MBMS neighbour cell information message for the neighbours, if necessary. The MS will return to the default parameters when the session ends.    

4 Conclusion  

It is suggested to modify/change the cell reselection procedure for the inter-RAT case to be able to secure QoS and be able to provide GERAN only MBMS services as identified as one option in MBMS. The proposal is to divide the start of UTRAN measurements and the start of evaluation into two distinct parts and be able to have two different thresholds levels for this purpose. Values can be set uniquely for MBMS and can therefore override the default setting. The override can end when the session ends.
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