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Inter-RAT neighbouring cell monitoring in circuit switched dedicated mode: ambiguity on the RXLEV parameter
1. Introduction

This contribution discusses an open issue related to the activation of inter-RAT neighbouring cell monitoring while a mobile is in a circuit switched dedicated connection, based on the Qsearch_C parameter.
It is argued that the problems presented in this contribution will, if not solved, either lead to performance issues or unpredictable mobile behaviour in some network configurations.

2. Discussion

From the specification of the handover measurement procedure on other radio access technologies in 05.08/45.008, it appears to be ambiguous how the mobile shall understand the RXLEV parameter that is compared to the Qsearch_C threshold to trigger the monitoring of cells from other RAT. This allows, according to the understanding of this parameter, for different implementations, which could lead to the situation where there are interoperability problems between valid mobile and network implementations. The following sections detail the two possible interpretations for this parameter.
2.1. RXLEV on the BCCH carrier
45.008 specification states: “For a multi-RAT MS, the network controls the identification and measurements of cells belonging to other radio access technologies by the parameter Qsearch_C sent on SACCH or, if Qsearch_C is not received, by Qsearch_C_Initial sent

on BCCH. Qsearch_C defines a threshold and also indicates whether these tasks shall be performed when RXLEV (see subclause 8.1.3) of the serving cell is below or above the threshold.”
A first possible interpretation is that the RXLEV parameter is the power measured on the BCCH carrier of the serving cell. 
If referring to the equivalent procedure in idle or packet transfer mode, there is indeed no ambiguity in the specification that the serving BCCH carrier power shall be measured in those cases: RLA_C and RLA_P are used.

This interpretation makes sense, as the BCCH carrier is not power controlled. It is more relevant to compare the fixed threshold Qsearch_C with the power measured on a not power-controlled channel, as the decision to activate or not the monitoring of cells from other RAT is made autonomously by the mobile. It cannot be adjusted according to the downlink power control as could be done for handover decision, unless the network reconfigures the Qsearch_C parameter frequently.
On the other hand, contrarily to the idle and packet transfer modes, the mobile is not necessarily required to measure the BCCH carrier of the serving cell while in a circuit switched dedicated connection. It depends whether or not the serving cell is included in the BA list.

Although it is felt logical for a proper operation of the inter-RAT monitoring procedure, if this understanding of the specification is correct, the mobile behavior is unspecified in case the network does not include the serving cell in the BA list. This would cause an interoperability issue for such network configurations.
2.2. RXLEV on the dedicated channel (RXLEV_FULL)
A second interpretation is to consider RXLEV as the power measured on the dedicated channel (RXLEV_FULL). 
In that case, the mobile behavior is unambiguously specified, as the MS is always required to measure RXLEV_FULL while on a circuit switched dedicated channel.

However, as mentioned before, on a network activating power control, the resulting behavior from the mobile is unpredictable. This understanding is likely to favor the search for 3G cells if Qsearch_C < 8, and defavor it if Qsearch_C >= 8.
This finally could lead to a degradation of the global network performance.
3. Way forward

A possible way forward for this problem may be as described in the proposed CR attached to this paper. The specification is clarified in the sense of the first understanding: RXLEV on the serving BCCH carrier shall be measured. 
The MS behaviour is also specified in the case the serving cell is not included in the BA list: the mobile shall disregard any Qsearch_C value different from 15, and always search for cells on other RAT; unless Qsearch_C = 15, in which case the mobile shall never search for such cells.

The advantages of the proposed solution are:

· reasonable impact for the mobile station;
· it guarantees the expected mobile behaviour to networks correctly including the serving cell in the BA list;
· it still enables other networks to use the Qsearch_C parameter to switch on or off the search for cells on other RAT, independently from power measurement levels.
4. Conclusion

This contribution has described a potential interoperability problem associated with the inter-RAT monitoring procedure for mobiles in a circuit switched dedicated connection.

A simple way forward has been proposed that could be applied from Release 99. 

A CR for Release 99 reflecting the proposed changes is associated to this discussion paper, and could be presented at GERAN 20 for approval.
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