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1. Introduction

The RAN WG2 specification TS25.304 defines cell reselection procedures and criteria while the RAN WG4 specification TS25.133 defines performance requirements for cell reselection. RAN WG4 has defined the performance requirements using the procedures and criteria defined by RAN WG2 as the basis of the work. However, the actual performance requirements as defined using dB values and they are separated for different measurement quantities (CPICH Ec/Io and CPICH RSCP), since different measurement quantities have different measurement accuracies. On the other hand, TS25.304 defines the cell ranking or HCS criteria as integers due to mapping function. This means that TS25.133 (or 25.304) should at least provide information on how to interpret the requirements in case of different measurement quantities and corresponding offset parameters etc. This kind of interpretive text should be rather straightforward to include. However, we should also note that the mapping in cell reselection criteria causes also additional inaccuracy in cell reselection decision. This additional inaccuracy is not included in the performance requirements of TS25.133.  This document discusses the additional inaccuracy caused by mapping and proposes two possible ways to solve the problem.  
2. Discussion

TS25.133 defines general performance requirements for cell reselection as follows 

" The UE shall measure CPICH Ec/Io and CPICH RSCP at least every TmeasureFDD (see table 4.1) for intra-frequency cells that are detected and measured according to the measurement rules. TmeasureFDD is defined in Table x.y.  The UE shall filter CPICH Ec/Io and CPICH RSCP measurements of each measured intra-frequency cell using at least 2 measurements, which are taken so that the time difference between the measurements is at least TmeasureFDD/2. 

The filtering shall be such that the UE shall be capable of evaluating that an intra-frequency cell has become better than the serving cell within TevaluateFDD (see table 4.1), from the moment the intra-frequency cell became at least 3 dB better ranked than the current serving cell, provided that Treselection timer is set to zero and either CPICH Ec/Io or CPICH RSCP is used as measurement quantity for cell reselection. "
The requirement above is just one part of the requirements but it already gives an idea how the requirement are written and that the UE shall be able to detect rather small level changes in radio propagation environment. 

TS25.304 defines the ranking criteria R used in the performance requirements as follows
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where Qmap= Qmeas_LEV and further Qmeas_LEV is CPICH_EC/N0, CPICH_RSCP_LEV, P-CCPCH_RSCP_LEV or RXLEV depending on the measurement object. Although TS25.304 does not refer to TS25.133 it is assumed that CPICH_EC/N0, CPICH_RSCP_LEV, P-CCPCH_RSCP_LEV and RXLEV represent reported values according to TS25.133. CPICH_EC/N0 reported values are defined in Table 9-8 and CPICH_RSCP_LEV reported values are defined in Table 9-4. The granularity of CPICH_Ec/Io is 0.5 dB and the granularity of the other quantities is 1 dB. This means that an additional inaccuracy is added into cell reselection decision since the actual measurement results can not be directly used in the comparison due to the definition in TS 25.304. The inaccuracy may become even larger when mapping is applied into quantized measurement quantity since the error can be multiplied by the mapping parameter a (in Release99 the mapping function is defined as Qmap= a * Qmeas_LEV + b). The additional inaccuracy caused by the quantized measurement quantity is not included into the cell reselection requirements in TS25.133 and we believe that it is not even feasible to do so. 

The quality threshold criterion H for hierarchical cell structures is also defined using Qmeas_LEV, which causes additional inaccuracy into this comparison as well.
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3. Conclusions

There are several different solutions to the problem described above. We present here three possible solutions. The first solution "Option1" is the easiest to implement in practice since it does not require changes into any other specifications but TS25.133 and therefore we endorse "Option1". However, "Option1" is not the best solution from the performance point of view.  If RAN4 feels that either "Option2" or "Option3" should be chosen, the LS to RAN2 with recommend changes into TS25.304 should be sent to RAN2 in the beginning of the RAN4 meeting #16 since RAN2 have their meeting at the same time.

Option1:

We will include text into TS25.133 saying how to interpret the performance requirements with cell reselection criteria using integer numbers and that additional inaccuracy may be caused by the quantization of measurement quantity. We should also add note saying that the performance requirements are only valid when no mapping is used. 

The amount of allowed inaccuracy caused by quantization could also be explicitly defined in TS25.133 when no mapping is used. However, this is not possible for the case that the mapping function is used since the amount of error depends on the chosen mapping function.

Option2:

We will remove the mapping function from Release 99. This would mean that quantization is not needed in cell reselection criteria any longer and cell reselection (R and H) criteria can be expressed as dB-values. Originally the mapping function was introduced to cope with the comparison of different types of measurement quantities in inter-RAT and inter-mode cell reselections. However, now TS25.304 clearly defines that CPICH RSCP is always used as measurement quantity when UTRA FDD cells are compared with GSM or TDD cells. 

If the mapping function is included into some later release again, it could be done using the actual measurement quantities instead of quantized measurement results.  

Option 3:

We will modify the mapping function so that it uses directly the measured quantity instead of the quantized measurement quantity. Performance requirements would still not be valid for all cases, where the mapping function is used but at least this feature would not degrade the performance of the normal case i.e. when the mapping function is not applied.
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Rs = Qmap,s + Qhysts







Rn = Qmap,n - Qoffsets,n �- TOn *  (1 – Ln)
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Hs = Qmeas_LEV,s - Qhcss







Hn = Qmeas_LEV,n - Qhcsn – TOn *  Ln
















