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1 Introduction

This document brings up some issues with the lack of signalling of Qrxlevmin and Qqualmin for E-UTRA→UTRA reselection and proposes a way to address them.
2 Discussion
In the previous RAN2 meeting, the following agreement was not made: “Add Qrxlevmin per carrier frequency for E-UTRA and UTRA and per group of carrier frequencies for GERAN. Add Qqualmin per carrier for UTRA (proposal 6a from [1]) - removed, not agreed in discussion of [1]”
When the inclusion of Qrxlevmin/Qqualmin was discussed in the previous RAN2 meeting the discussion focussed on the situation where the E-UTRA serving cell quality drops so that it no longer meets the cell selection criteria (i.e. S<0). This case is discussed again below, and in addition some new aspects related to cell reselection when the serving cell S>0.
Qrxlevmin when serving cell S>0
We assume that the signalled value Threshx,low in E-UTRA system information for the target UTRA frequencies will anyway be always higher than their respective Qrxlevmin values. Furthermore, the difference between the values of Threshx,low and Qrxlevmin will always take into account the UE power class and Maximum allowed RACH transmitted power (Pcompensation) – i.e. Thresh,x_low >= Qrxlevmin + Maximum_Pcompensation.

Without the above working assumptions on the settings of those parameters, the cells considered as reselection candidates will not always be suitable. Therefore, this will result in an increase in the number of reselections unsuccessful reselection attempts causing service interruption and battery drain.
With the above working assumptions, there shouldn’t be too much of an impact to the reselection mechanism because only suitable cells will be considered in the reselection mechanism.
If Qrxlevmin is not agreed to be signalled for other reasons (see below), we ask RAN2 to confirm the above working assumption on the value setting of Threshx,low and with a note in the standard. If this working assumption cannot be taken, we propose to signal the IE Qrxlevmin for UTRA in the E-UTRA system information.
Qqualmin when serving cell S>0
If Qqualmin for UTRA is not signalled in E-UTRA, the UE will only read this parameter when attempting the reselection to UTRA cell (i.e. after the reselection decision has been made).
In essence, this means that the UE could consider unsuitable UTRA cells for reselection because it does not have access to the Ec/Io component of the S criteria, prior to the reselection decision.

This may increase unsuccessful reselection attempts thus causing battery drain and serving interruption. Therefore, we propose to signal the IE Qqualmin for UTRA in the E-UTRA system information.

Qrxlevmin/Qqualmin when serving cell S<0

When the inclusion of Qrxlevmin/Qqualmin was discussed in the previous RAN2 meeting the discussion focussed on the situation where the E-UTRA serving cell quality drops so that it no longer meets the cell selection criteria (i.e. S<0). In this situation the UE must try to reselect to any suitable cell as quickly as possible to minimise interruption to service availability. It is also noted that this situation occurs when the UE is in poor coverage of all RAT and frequencies, for example when the UE has moved into a buidling, otherwise the UE would have reselected to a different RAT/frequency before the serving cell became S<0. 

If Qrxlevmin/Pcompensation/Qqualmin are provided per UTRA carrier frequency then the UE will be able to choose a cell that meets the cell selection criteria (even though it may not be above the Threshx-low threshold). If Qrxlevmin/Pcompensation/Qqualmin are not known then the UE will choose the best UTRA cell on a carrier frequency and attempt to reselect but after reading MIB, possibly 1 or 2 SBs, SIB3 find that the cell does not meet the cell selection criteria. If this happens then the UE will then choose the best UTRA cell on a different carrier frequency and repeat the process. In the worst case the UE may attempt to read system info from a cell on, for example, 2 or 3 carrier frequencies before concluding that no UTRA cell is suitable and then looking for a suitable cell on 2G. Of course, how often this occurs in a real system deployment will depend on many factors and is difficult to estimate. We believe that it is beneficial to send Qrxlevmin/Pcompensation/Qqualmin per UTRA carrier in order to minimise the service interruption and UE power consumption.
3 Proposal
We make the following proposals to RAN2:

Proposal 1a: We propose to signal the value of Qrxlevmin and Pcompensation per UTRA carrier in the E-UTRA system information.
Proposal 1b: If proposal 1a is not agreeable, we propose to note in the specification that value setting of Threshx,low, as described in the section 2, is always sufficiently higher than Qrxlevmin to take into account Pcompensation– i.e. Thresh,x_low >= Qrxlevmin + Maximum_Pcompensation.

Proposal 2: Signal the IE Qqualmin per UTRA carrier in the E-UTRA system information.
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