3GPP TSG-RAN WG2 Meeting #79
R2-123685
Qing Dao, China, August 10-14, 2012
Agenda item:

5.3
Source:
TeliaSonera
Title:
On absolute priority cell reselection
Document for:

Discussion and Decision
1
Introduction
For UTRAN there are two important quality measures, CPICH Ec/N0 and CPICH RSCP. RSCP give information about the coupling loss, but it says nothing about the interference, while Ec/N0 gives a composite measure of coupling loss and downlink interference.

In [1], [2], [3] and [4] it was pointed out that CPICH Ec/N0 is a good measure of UTRAN downlink quality but not of UTRAN uplink quality. CPICH RSCP is a good measure of uplink quality. For W-CDMA, it is possible for either the uplink or the downlink to fail while the link in the opposite direction experiences absolutely no problems whatsoever. Due to this property of the radio interface, both the CPICH RSCP and the Ec/No are needed for a complete evaluation of the quality of a certain cell. Furthermore, in [3] it is explained that inter-frequency cell reselection on RSCP is not enough. For example UTRAN carriers on same band have no use of RSCP evaluation.
In this document we propose that UTRAN FDD is evaluated on both these quality measures in cell reselection with absolute priorities and we discuss some alternatives for this.
2
Proposal
Without evaluating neighbouring UTRAN cells on Ec/No then there is no hysteresis for Ec/No. 
· Thus we will have frequent cell reselections and increased risk entering any cell state. 

· Down link quality may be too poor for call establishments and paging in new cell.

In EUTRAN, we may evaluate UTRAN cells on only Ec/No and then there is no hysteresis for RSCP. 
· Thus we may have frequent cell reselections and increased risk entering any cell state. 

· Uplink link quality will be too poor for call establishments and RACH attempts in new cell.

In UTRAN, it is possible to activate measurements on other UTRAN frequencies and RATs based on RSCP and Ec/No. But it is not possible to leave the UTRAN cell due to poor Ec/No. This can be done first when S-criteria limit is reached on Ec/No. In legacy cell reselection rules you can leave UTRAN to for example GERAN as soon as measurements on GERAN are activated. 

· Thus the UTRAN cell Ec/No will be much poorer before leaving it for a lower or equal priority.

· UE may be without coverage, while below S-criteria on Ec/No for at least Treselection.

· Ec/No may vary below and above S-criteria for a long time without staying below S-criteria continuously during Treslection, such that the UE may be without coverage for a long time.
· Down link quality may be too poor for call establishments and paging.

When evaluating EUTRAN on RSRQ from a serving UTRAN cell, it is not possible to leave the UTRAN cell due to poor RSCP. This can be done first when S-criteria limit is reached on RSCP. 

· Thus the UTRAN cell RSCP will be much poorer before leaving it for a lower or equal priority.

· UE may be without coverage, while below S-criteria on RSCP for at least Treselection.
· RSCP may vary below and above S-criteria for a long time without staying below S-criteria continuously during Treslection, such that the UE may be without coverage for a long time.

· Uplink link quality may be too poor for call establishments and RACH attempts.
We propose to evaluate UTRAN FDD cells on both CPICH RSCP and CPICH Ec/N0 at cell reselection on absolute priorities. 
Proposal 1: We propose to evaluate neighbour UTRAN cell on both CPICH RSCP and CPICH Ec/N0 at interfrequency cell reselection. CPICH RSCP of neighbour cell should be above a threshold and CPICH Ec/N0 of a neighbour cell should be above a threshold and then it should be allowed to go to the neighbour cell.

Proposal 2: Moreover, we propose to evaluate serving UTRAN cell on both CPICH RSCP and CPICH Ec/N0. Either CPICH RSCP of serving cell should be lower than a threshold or CPICH Ec/N0 of a serving cell should be lower than a threshold and then it should be allowed to leave the cell for an equal or lower priority neighbour cell.
Proposal 3: We propose to evaluate neighbour UTRAN cell on both CPICH RSCP and CPICH Ec/N0 at inter-RAT cell reselection from EUTRAN. CPICH RSCP of neighbour cell should be above a threshold and CPICH Ec/N0 of a neighbour cell should be above a threshold and then it should be allowed to go to the neighbour cell.
3
Alternatives and issues
For proposal 1 and 3 there seem to be two alternatives:
1. Use the Qqualmin as threshold parameter when UTRAN FDD cell is evaluated on RSCP, and use the Qrxlevmin as threshold parameter when UTRAN FDD cell is evaluated on Ec/N0.

2. Introduce new ThresholdX parameters (ThresholdX,low2, ThresholdX,high2, ThreshldX,low-new, ThresholdX,high-new for UTRAN FDD neighbouring cells. 
The idea in alternative 1 is that Qqualmin and/or Qrxlevmin of neighbouring UTRAN FDD cells broadcasted in serving cell are set to a somewhat higher value than the true (optimal) value that is broadcasted in the neighbouring cell. It is our understanding that UEs of all releases should evalutate the S-criteria based on Qqualmin and Qrxlevmin broadcasted in serving cell in cell reselection process and alternative 1 would then be a way to also capture UEs of older releases. 

An issue with alternative 1 is that Qqualmin and/or Qrxlevmin of neighbouring UTRAN FDD cells is that these parameters should be used to determine if the cell is suitable when serving cell becomes unsuitable. A false Qqualmin and/or Qrxlevmin will lead to unnecessary transistions to any cell selection state. Qqualmin and Qrxlevmin can therefore not be set to any value. Only a small deviation from the true value may be acceptable. 
We propose Alternative 1 as the way forward for Proposal 3. For inter-RAT, we hope that it will be enough to set a Qqualmin and Qrxlevmin to a small deviation from the true value. As long as EUTRAN has higher priority than UTRAN, which we think can be assumed in practise, we do not need to set Qqualmin above some Threshold_serving,low2 as we need in UTRAN.
Proposal 4: In EUTRAN, use the Qqualmin as threshold parameter when UTRAN FDD cell is evaluated on RSCP, and use the Qrxlevmin as threshold parameter when UTRAN FDD cell is evaluated on Ec/N0. Set Qqualmin and Qrxlevmin to a small deviation from the true value, i.e. from the minimum service level.
In alternative 2 we get full freedom to set the thresholds of Ec/N0 and RSCP for new UEs. Moreover, we can have different thresholds for cells of higher priority and lower (and equal) priority. We believe that this alternative is required within UTRAN. One reason is that 
· the serving UTRAN cell needs to be evaluated on both RSCP and Ec/N0, and then with alternative 1 the Qqualmin for the serving cell broadcasted in the neighbour cell should be set to a higher threshold than Threshold_serving,low2 given in serving cell. Thus a small deviation of Qqualmin from the true value seems not enough.
Proposal 5: In UTRAN, introduce new ThresholdX parameters (ThresholdX,low2, ThresholdX,high2, ThreshldX,low-new, ThresholdX,high-new) for UTRAN FDD neighbouring cells.
When well entered UTRAN from EUTRAN, the most appropriate carrier should be selected for camping. Then alternative 2 becomes more important. For example, 
· UTRAN carriers on same band have no use of RSCP evaluation. 
· In UTRAN we may have carriers of equal priority and then load is the most interesting parameter to differentiate carriers. 
· UTRAN carriers may have different location and routing areas. To avoid excessive LA/RA updates, thresholds of both measures needs to be set high to take care of fluctations in both RSCP and Ec/N0.

However, in UTRAN it is only possible to use RSCP as a measure for inter-frequency cell reselection. The situation in UTRAN requires a more flexible solution as we try to exemplify below.
Example of Ec/No importance in same band
An operator may have for example 4 carriers on UTRAN band 2.1 GHz. The UTRAN band 2.1 GHz sites are co-sited and CPICH RSCP will basically be the same for all carriers. But the load will be different on different carrier frequencies, which means different CPICH Ec/No. Clearly there is no use of cell reselection based on CPRICH RSCP, but CPICH Ec/No ought to be used to avoid that one carrier is overloaded and others are more or less unloaded and UEs keep camping on the overloaded carrier. 

Example of RSCP and Ec/No importance at different bands
An operator may have for example 4 carriers on UTRAN band 2.1 GHz and one carrier on UTRAN 900 MHz. CPICH RSCP will be different for UTRAN band 2.1 GHz carriers and UTRAN 900 MHz carriers. Moreover, the load will be different on carriers, which means different CPICH Ec/No. 
Combining cell reselection to multiple UTRAN 2.1 GHz carriers and cell reselection to UTRAN 900 MHz carriers then inter-frequncy cell reselection within UTRAN 2.1 GHz carriers ought to need a rather high CPICH Ec/No threshold compared to Qqualmin and at cell reselection between UTRAN 2.1 and 900 ought to need a rather high CPICH RSCP threshold compared to Qrxlevmin. Such parameter setting would be possible in alternative 2 but not in alternative 1.
Example of importance of RSCP and Ec/No avoiding frequent LA/RA updates
UTRAN 900 MHz has different location and routing areas or even different PLMN identity than UTRAN 2.1 GHz. To avoid frequent LA/RA updates, cell reselection between UTRAN 2.1 GHz and UTRAN 900 MHz, cell reselection should be performed when CPICH RSCP and CPICH Ec/No is good in target cell rather than fluctations in these measures. Thus high threshold parameter values of neighbouring carriers are needed for both RSCP and Ec/N0.
5
Conclusion

This contribution we have shown the need to considering both CPICP RSCP and CPICH Ec/No as quality measures in cell reselection with absolute priorities. 
Proposal 1: We propose to evaluate neighbour UTRAN cell on both CPICH RSCP and CPICH Ec/N0 at interfrequency cell reselection. CPICH RSCP of neighbour cell should be above a threshold and CPICH Ec/N0 of a neighbour cell should be above a threshold and then it should be allowed to go to the neighbour cell.

Proposal 2: Moreover, we propose to evaluate serving UTRAN cell on both CPICH RSCP and CPICH Ec/N0. Either CPICH RSCP of serving cell should be lower than a threshold or CPICH Ec/N0 of a serving cell should be lower than a threshold and then it should be allowed to leave the cell for an equal or lower priority neighbour cell.
Proposal 3: We propose to evaluate neighbour UTRAN cell on both CPICH RSCP and CPICH Ec/N0 at inter-RAT cell reselection from EUTRAN. CPICH RSCP of neighbour cell should be above a threshold and CPICH Ec/N0 of a neighbour cell should be above a threshold and then it should be allowed to go to the neighbour cell.

Proposal 4: In EUTRAN, use the Qqualmin as threshold parameter when UTRAN FDD cell is evaluated on RSCP, and use the Qrxlevmin as threshold parameter when UTRAN FDD cell is evaluated on Ec/N0. Set Qqualmin and Qrxlevmin to a small deviation from the true value, i.e. from the minimum service level.

Proposal 5: In UTRAN, introduce new ThresholdX parameters (ThresholdX,low2, ThresholdX,high2, ThreshldX,low-new, ThresholdX,high-new) for UTRAN FDD neighbouring cells.
RAN2 is kindly asked to discuss above proposals, and to update release 11 EUTRAN specifications as suggested in [5], which correspond to proposal 3 and 4, and to update UTRAN specifications as suggested in [6] and [7], which correspond to proposal 1, 2 and 5. If proposal 5 is not agreeable then [8] is our proposed CR for UTRAN.
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