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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] and [3] 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. 
In this document we show new measurements from 2011 that dispays the need for evaluating both RSCP and Ec/N0. We propose evaluating both these quality measures in cell reselection with absolute priorities.
2
Measurements in the real live W-CDMA network
Below is a RSCP versus Ec/No scatter plot in a high loaded scenario and dense urban cells (i.e. small intersite distance). 
It is clear from the plot that Ec/No can become poor even if RSCP is -75 dBm. There is a large number of Ec/No meaurements below -18 dB. If cell reselection is done on absolute priorities then the RSCP threshold (Treshserving,low, Threshx,low, Threshx,high) would need to be around -70 dBm to make sure that the Ec/No is always above -18 dB, such that UE can always establish a call. Hence, the cells would become very small. The situation will be worse the more load in the network.
We also see in the plot that RSCP behaves better. If Ec/No would be used as measurement for absolute priorities and the Ec/No threshold (Treshserving,low2) is set to -17 dB then there is only two measurement values were RSCP goes below -110 dBm and most call establishments will suceed. To make sure that RSCP never goes below -110 dBm, the Ec/No threshold (Treshserving,low2) would need to be around -13 dB, and the cells becomes small.
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Figure 1. RSCP versus Ec/No scatter plot at high load based on real live measurements. The lines mark an Ec/No of -18 dB and a RSCP of -110 dB, which are possible limits for S-criteria.
Below is a RSCP versus Ec/No scatter plot in a low loaded scenario and rural cells (i.e. larger intersite distance than above). 
Even in this low loaded scenario it happens that Ec/No can become poor (below -20 dB) even if RSCP is -80 dBm. If cell reselection is done on absolute priorities then the RSCP threshold (Treshserving,low, Threshx,low, Threshx,high)  would need to be around -75 dBm to make sure that the Ec/No is always above -18 dB, such that UE can always establish a call. Hence, the cells would become very small.
We also see in the plot that RSCP behaves poor in this case. If Ec/No would be used as measurement for absolute priorities then the Ec/No threshold (Treshserving,low2) would need to be at least -12dB to make sure that RSCP never goes below -110 dBm such that call establishments will have acceptable success rate. Thus even in this case the cells would become small.
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Figure 2. RSCP versus Ec/No scatter plot at low load based on real live measurements. The lines mark an Ec/No of -18 dB and a RSCP of -110 dB, which are possible limits for S-criteria.
3
Proposal and issues
We propose to evaluate UTRAN cells on both CPICH RSCP and CPICH Ec/N0 at cell reselection on absolute priorities. 
NOTE: GERAN is already evaluating UTRAN cells on both measures

· as Ec/No threshold the same Ec/No parameter is used as legacy UEs use.

Below we list issues with current priority based cell reselection:

Without evaluating neighbouring UTRAN cells on Ec/No then there is no hysteresis for Ec/No. Assume that the UE reselects to target cell, which has a CPICH Ec/N0 above but close to S-criteria level. The CPICH Ec/N0 degrades a little and the cell is not suitable for camping. Alternatively, the UTRAN FDD Qqualmin needs to be set to a false higher value, increasing the risk of entering any cell state.
· 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. The selected Ec/No parameter needs to be very high or there is a risk no uplink coverage. Alternatively, the UTRAN FDD Qrexlevmin needs to be set to a false higher value, increasing the risk of entering any cell state.
· 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.
In UTRAN, it is only possible to use RSCP as a measure for inter-frequency cell reselection. UTRAN carriers on same band have no use of RSCP evaluation. 
4
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.

RAN2 is kindly asked to discuss above proposals, and update release 11 specifications as suggested in [4], [5], [6] and [7].
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