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 Measurement reporting of multi-RAT MS
1 Introduction
Inter-RAT measurement report control in GERAN has been specified in Release 8, by setting the XXX_MULTIRAT_REPORTING value. However there is additional specific scenario as is mentioned in [1] needs to be studied when the value of XXX_MULTIRAT_REPORTING is set to non-zero for more than one RAT.
In TS 45.008 sub-clause 8.4.8.1 for the Enhanced Measurement Report message, the reporting priority is firstly the frequency band of the serving cell, then the frequency bands in the BA list excluding the frequency band of the serving cell, and then the other radio access technology/mode.
Based on this order to report measurement results, the ranking mechanism using XXX_REPORTING_OFFSET (XXX refers FDD/TDD for UTRAN, E-UTRAN_FDD/E-UTRAN_TDD for E-UTRAN) for UTRAN/E-UTRAN reporting if there is any space left after the GERAN cells is reported. In [1] and [2], it is pointed out the problem of the ranking mechanism for priority reporting. This paper addresses the problem and proposes a solution.
2 Problem and Proposal
2.1 Problem 
In an enhanced measurement report, the MS shall report neighbour GSM cells with the highest priority, and the left bit space shall be used to report UTRAN and E-UTRAN cells. If the left bit space can not accommodate the candidate UTRAN and E-UTRAN cells which meet the reporting criteria (i.e. reporting thresholds) and UTRAN_MULTIRAT_REPORTING and E-UTRAN_MULTIRAT_REPORTING _constraints respectively, the ranking mechanism specified in sub-clause 8.4.8.1 in TS 45.008 shall be used to prioritize the UTRAN and E-UTRAN cells. But in [1] and [2] don’t think the ranking mechanism is reasonable and applicable, because it is considered that the signal strength and signal quality can not be ranked together by XXX_REPORTING_OFFSET, e.g. when ranking the reported RSCP for UTRAN and the reported RSRQ for E-UTRAN. So the sourcing company think this UTRAN/E-UTRAN_XXX_REPORTING_OFFSET is pointless when ranking the reported cells. 
2.2 Proposal
Thus the sourcing company proposes to introduce a new parameter MULTIRAT_REPORTING_ORDER (1 bit) to control the order of measurement reporting for cells of UTRAN and E-UTRAN and remove the pointless parameter UTRAN/E-UTRAN_XXX_REPORTING_OFFSET. The parameter MULTIRAT_REPORTING_ORDER can also be applied with UTRAN_MULTIRAT_REPORTING and E-UTRAN_MULTIRAT_REPORTING, and can be sent to the MS on BCCH/SACCH/PACCH, e.g. SI2quater, MEASUREMENT INFORMATION, HANDOVER COMMAND, PACKET CELL CHANGE ORDER and/or PACKET MEASUREMENT ORDER messages, etc.

.

The meaning of different values of the MULTIRAT_REPORTING_ORDER parameter can be defined (it is just for an illustration) as follows:

Value
Meaning
0
The MS shall report the best valid cells for UTRAN with higher priority than E-UTRAN.

1
The MS shall report the best valid cells for E-UTRAN with higher priority than UTRAN. 
The parameter MULTIRAT_REPORTING_ORDER can be extended to control the priority reporting including GERAN, UTRAN, and E-UTRAN.

When a MS camping on a GERAN cell initiates a PS service which is more preferable to be handled in UTRAN/E-UTRAN, the BSS can trigger the reselection /handover towards another RAT. In such a case, the BSS would like the MS to preferably report the measurement reports of other RAT’s cells. 
If there is no enough space for reporting all of the neighbouring cells from several different RATs with good radio quality for the MS, then the MULTIRAT_REPORTING_ORDER can be used to prioritize the cells for the referred RAT, and the number of reported cells can also be constrained by the UTRAN_MULTIRAT_REPORTING and E-UTRAN_MULTIRAT_REPORTING in the enhanced measurement report, packet measurement report and packet enhanced measurement report messages. 

In one word, the MULTIRAT_REPORTING_ORDER is introduced for the purpose of make the order of measurement report to be flexible, so that it can meet the demand of the network’s policy. As is mentioned, the order of the measurement report would depend on service (description, Qos requirement, and service history), user subscription, user preference, network payload condition, etc. For example, the MS is making a CS call, and the network may want the MS to be handed over to a RAT with CS domain (UTRAN). In this case, the old ranking mechanism (XXX_REPORTING_OFFSET) can not guarantee that the MS will report UTRAN cells with higher priority. If the network wants to order UTRAN cells with higher priority by setting E-UTRAN_MULTIRAT_REPORTING equal to 0, and if there is bit space left after reporting UTRAN cells, the MS shall not report any E-UTRAN cells according to current specification. Actually, if the E-UTRAN cells are reported, the network may use the reported E-UTRAN cells to redirect the MS to a certain E-UTRAN frequency after release the TCH channel, especially for a date centric user.
Moreover, by introducing this MULTIRAT_REPORTING_ORDER, only one bit is needed compared with 3 bit for each of XXX_REPORTING_OFFSET, ranking between signal strength (e.g. RSCP, RSRP) and signal quality (e.g. Ec/N0, RSRQ) will not happen any more. 
Proposal: it is proposed to introduce a new parameter MULTIRAT_REPORTING_ORDER to control priority reporting for UTRAN and E-UTRAN cells and remove the pointless parameter UTRAN/E-UTRAN_XXX_REPORTING_OFFSET.
3 Conclusion
This paper discusses problem the ranking when priority reporting is used for UTRAN and E-UTRAN cells and gives a candidate solution to solve this problem like following:

It is proposed to introduce a new parameter MULTIRAT_REPORTING_ORDER to control priority reporting for UTRAN and E-UTRAN cells and remove the pointless parameter UTRAN/E-UTRAN_XXX_REPORTING_OFFSET. And the parameter MULTIRAT_REPORTING_ORDER can be extended to control the priority reporting including GERAN, UTRAN, and E-UTRAN.
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