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1 Introduction

This document provides some further analysis on the issues raised in [1] and as discussed in [2]. In addition, simulation results demonstrating the effects of HSDPA usage on the variations of measured cell quality and level are given.
2 Cell reselection thresholds
In [3] a method for UE power saving and reselection hysteresis is provided. We have copied the relevant sections of text from 5.2.6.1.1 for the purposes of this discussion:
 “The measurement rules below apply in Idle, URA_PCH, CELL_PCH states. In CELL_FACH state the UE is required to perform measurements on all intra-frequency, inter-frequency and inter-RAT cells listed in system information according to requirements specified in [10]. In Idle, URA_PCH, CELL_PCH and CELL_FACH states the UE shall only consider those cells the UE is mandated to measure according to the measurement rules below as measured cells in the cell reselection criteria (subclause 5.2.6.1.4).”

This first highlighted sentence ensures that the measurement thresholds for power saving are also considered as reselection thresholds – In other words, the UE never reselects to cells that it is not required to measure.

This condition is then controlled by the Ssearch thresholds defined in the same sub-clause, applicable to the serving cell.

“If the system information broadcast in the serving cell indicates that HCS is not used, then for intra-frequency and inter-frequency measurements and inter-RAT measurements, the UE shall:

-
use Squal for FDD cells and Srxlev for TDD for Sx, and apply the following rules.

(…)
2.
If Sx > Sintersearch and MBMS PL has not been indicated, and Srxlev > SsearchHCS if SsearchHCS is signalled, UE may choose to not perform inter-frequency measurements. 
If Sx > Sintersearchand MBMS PL has been indicated and the serving cell belongs to the MBMS PL, and Srxlev > SsearchHCS if SsearchHCS is signalled, UE may choose to not perform inter-frequency measurements.
If Sx > Sintersearch, and MBMS PL has been indicated and the serving cell does not belong to the MBMS PL, and Srxlev > SsearchHCS if SsearchHCS is signalled, UE shall at least perform inter-frequency measurements on the MBMS PL.
If Sx <= Sintersearch, or Srxlev <= SsearchHCS if SsearchHCS is signalled, perform inter-frequency measurements. 
If Sintersearch, is not sent for serving cell, perform inter-frequency measurements.
3.
(…)
If HCS is not used and if Slimit,SearchRATm is sent for serving cell, UE shall ignore it.
NOTE:
The presence of SsearchHCS and SHCS,RATm thresholds in system information are used to avoid introducing new parameters to system information and their presence does not imply that HCS is used.”
As seen above, the parameter Sintersearch is a threshold for Ec/Io. When the measured Ec/Io of the serving cell falls below this threshold, the UE initiates inter-frequency measurements. As consequence, this also eliminates the threshold that prevents inter-frequency reselections.

For inter-frequency reselection to actually occur, at least one inter-frequency cell must be better ranked than the serving cell (also taking into account time hysteresis and Qoffsets). Once, the Sintersearch threshold is not fulfilled, the cell ranking is the final step before reselection.

The ranking quantity can be chosen to be either RSCP or Ec/Io and the relative accuracy of each measurement quantity is similar. However, Ec/Io is very frequently used as it fits well within a R99 network planning approach where the cell load is heavily influenced by CS domain (e.g. voice call) and DCH usage – the cell reselection takes into account the cell load and this is a slow(ish) varying quantity.
3 HSDPA Effect
In this section we compare the effect of HSDPA usage on Ec/Io and RSCP with different loads in a hexagonal macro network with ISD of 2800m. These results are gathered from a scenario where UE moves between cells as depicted in Figure 1. UE moves at velocity of 30km/h and the assumed propagation profile is Vehicular A. Different network loading situations were evaluated ranging from ~20%, ~50%, ~70%, ~90%.
[image: image1.emf]
Figure 1 – UE movement within network cluster
The figures below show the  RSCP and Ec/Io measurements obtained from the trace for different evaluated network loads. Measurement period of 5000ms has been used with sampling interval of 1250ms assuming an idle mode terminal.  
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 Figure 2 - Ec/Io trace
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 Figure 3 - RSCP trace


As seen in Figure 2, there the Ec/Io varies according to the cell load as expected. However, there is also a significant variance in short bursts due to varying RSSI (Io) levels resulting from the HS-DSCH scheduling. The same is not seen with RSCP, as shown in Figure 2.

It can be thus seen that it is rather difficult to set adequate values of Sintersearch thresholds in HSDPA capable cells since they are impacted by the packet scheduler.
Furthermore, it also shows that using Ec/Io as ranking quantity for cell reselection is also affected by the HS-DSCH activity.

4 Analysis
In [1], there was a proposal to take into account also RSCP in the inter-frequency ranking for cell reselection. This in practice would mean that in HSDPA capable cells the cell reselection would occur mainly under control of RSCP. There are some benefits to this method since it gives the ranking some independence from the HSDPA packet scheduler.
However, this creates a similar situation to early R99, prior to the introduction of reselection thresholds, where ping-pong may occur due to natural variation on measured RSCP.
Proposal: agree that a solution must address the usage of hysteresis thresholds for inter-frequency.
In [3], there is also an Ec/Io based hysteresis for Inter-RAT reselection – the relevant text is copied below.
“If Sx > SsearchRAT m, and Srxlev > SHCS,RATm if SHCS,RATm is signalled, UE may choose to not perform measurements on cells of RAT "m". 

If Sx <= SsearchRAT m, or Srxlev <= SHCS,RATm if SHCS,RATm is signalled, perform measurements on cells of RAT "m".”

Given that the variations in Ec/Io are large enough to also trigger the ranking of Inter-RAT cells and that generally GSM coverage is widely available, any method that introduces some inter-frequency hysteresis or prevents inter-frequency reselection does not stop reselection to and from Inter-RAT cells. Therefore, in order to avoid Inter-RAT ping-pong any solution should also address the Inter-RAT reselection reselection mechanism.
Proposal: agree that a method should be provided whereby hysteresis for Inter-RAT reselection is not influenced by HSDPA activity.
5 Proposal
Based on the above discussion we propose the following:

1) agree that a solution for the problems raised in previous meetings must address the usage of hysteresis thresholds for inter-frequency.

2) agree that a method should be provided whereby hysteresis for Inter-RAT reselection is not influenced by HSDPA activity.
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