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1 Introduction

The interaction of inter-frequency and inter-RAT measurements with MBMS in particular in CELL_FACH state has been identified as a source of significant data loss at the last RAN1 and RAN2 meetings. It has been shown in [1] and [2] that a MBMS using FACH measurement occasions experiences a significant reception quality degradation (>12.5% BLER with 80ms TTI) when inter-frequency and inter-RAT measurements are performed by the UE. 

There are potentially two general ways of limiting the impact of inter-frequency and inter-RAT measurements on MBMS. The first consists in adding a new coding layer with the aim of recovering the data losses (outer-coding at transport or application layer). The second way would be to restrict the activation of these measurements and thus limit their impact on MBMS reception. This document discusses in more details the second proposal.

2 Cell re-selection measurement rules

In idle, PCH and FACH state, the UE measurement activity for cell-reselection is controlled by the measurement rules defined in 25.304 sections 5.2.6. This enables the UE to limit its measurement activity only when some conditions related to the quality of the current selected cell are fulfilled.

As a consequence measurements are triggered when the quality parameter Squal (cell selection quality value in dB) becomes smaller than predefined thresholds (Sintrasearch, Sintersearch and SsearchRATm). These thresholds are broadcasted over the BCH. 

In order to limit the data loss during MBMS reception due to inter-frequency and inter-Rat measurements, one could set these threshold parameters to a very low value and thus only perform these measurements in extreme bad radio conditions. However this would impact also non MBMS UEs and  the general cell planning policy. We propose to introduce a new set of S parameters specific for MBMS users that would provide  flexibility to individually configure cells for MBMS operation.

3  MBMS specific cell re-selection measurement parameters

3.1 Benefits of the introduction of MBMS specific parameters for the measurement rules for cell re-selection 

It is proposed to add MBMS specific parameters for the measurement rules in order to trigger intra/inter-frequency and inter-Rat measurements for cell re-selection. The MBMS specific parameters shall be taken into account during a MBMS session. This would enable the network to treat the UEs currently receiving MBMS differently to the UEs which are not receiving MBMS (e.g. UEs not supporting MBMS). For example the network may set Sintersearch_mbms and SsearchRATm_mbms to a lower value than Sintersearch and SsearchRATm. In such a case, a UE receiving MBMS will perform less inter-frequency and inter-Rat measurements for cell reselection. As a consequence the UE will stay longer in a cell and on the frequency transmitting the service and will rather favour an intra-frequency cell re-selection over an inter-frequency or  inter-RAT cell change.

To take a concrete example, let us consider an operator with a FDD and a GSM network, where the FDD network has only  partial and loose coverage. In this case, the operator could apply a GSM camping strategy where set SsearchRATm to a relatively high value in order to ensure that the UEs preferably measure and camp on GSM cells where they can be paged via the GSM network. However, when operating in MBMS it might be more commercially interesting from a business case point of view to keep the UEs as long as possible  in the FDD network, in cells on the same frequency (preferred frequency layer), in order to favour MBMS reception on a high data rate network over the normal GSM oriented camping policy. 

Another example would be the case where an operator owns 2 FDD frequencies. In this case it might also be of commercial interest to favour the preferred frequency layer (e.g. umbrella cell) carrying MBMS data during an MBMS session over the 2nd frequency, even if it would provide a better reception from the radio point of view. Indeed in a hotspot situation (e.g. airport lounges, malls etc.), the MBMS might only be transmitted over the umbrella cell.

3.2 Impact on current implementation

The introduction of MBMS specific parameters for the measurement rules used for cell re-selection will have a minor impact on the current system. The proposal is rather straightforward as the current cell re-selection measurement rules are fully re-used and only the input parameters are different during MBMS operation. 

During the MBMS session the MBMS specific parameters for the measurement rules are used instead of the regular thresholds within the cell reselection evaluation process (see Annex).

3.3  Required associated signaling

It is FFS how these MBMS specific thresholds are signalled. Possible options are to broadcast them over BCH or over MCCH. It is also FFS whether the threshold parameters are absolute or relative values with respect to the predefined threshold set. 

4 Conclusion

In this paper a it is proposed to adapt the current measurement rules to MBMS by introducing specific threshold parameters in order to optimize UE behaviour when performing measurements for cell reselection while receiving MBMS. 

Finally it should be noted that this proposal could be used in parallel with outercoding which would recover the data losses when inter-frequency and inter-Rat measurement are performed. 

5 Annex

From 25.304-530

5.2.6
Cell Reselection Evaluation Process

[..] for intra-frequency and inter-frequency measurements and inter-RAT measurements, the UE shall:

-
use Squal for FDD cells and Srxlev for TDD for Sx and apply the following rules.

1.
If Sx > Sintrasearch, UE need not perform intra-frequency measurements. 
If Sx <= Sintrasearch, perform intra-frequency measurements.
If Sintrasearch, is not sent for serving cell, perform intra-frequency measurements.

2.
If Sx > Sintersearch, UE need not perform inter-frequency measurements
If Sx <= Sintersearch, perform inter-frequency measurements.
If Sintersearch, is not sent for serving cell, perform inter-frequency measurements.

3.
If Sx > SsearchRAT m, UE need not perform measurements on cells of RAT "m".
If Sx <= SsearchRAT m, perform measurements on cells of RAT "m".
If SsearchRAT m, is not sent for serving cell, perform measurements on cells of RAT "m".
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