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This document proposes new text for section 5 Limitations of Current Specifications for the TR for Network Selection Principles v.0.2.1
5.1.x
Ping Ponging between cells
23.122 specifies that if the MS is moving in a border area between registration areas, it might repeatedly change between cells of different registration areas. Each change of registration area would require an LR, which would cause a heavy signalling load and increase the risk of a paging message being lost. The access stratum shall provide a mechanism to limit this effect this does not cater for a national roaming scenario nor 3G to 2G  furthermore  25.304 specifies no hysteresis on the suitability criteria of a 3G cell. I.e. the signal strength and quality threshold (Qrxlevmin and Qqualmin) are the same to detect in coverage and out of coverage. Only a 12 seconds timer (4 seconds in FACH) will provide some sort of hysteresis before declaring out of coverage in idle mode (and PCH).

The issue for WCDMA is that when a handset is sitting at the edge of a 3G cell, the signal level is by nature constantly fluctuating. As a result, the signal of the serving cell may periodically drop below the threshold for a couple of seconds and then come back. Depending on how long the gaps are, the UE will keep ping-ponging either attempting to handover to 2G or in a national roaming scenario slipping in and out of service. 
Typically:
In the case where the operator has 2G and 3G coverage, the UE will attempt to handover to 2G, and depending on priorities may attempt to hand back to 3G as soon as the signal level on 3G rises.

In the national roaming scenario
· If less than 12 seconds, the UE will be momentarily out of coverage but will not declare out of service (OOS), and then it will come back to the serving cell.

· If slightly more than 12 seconds, the UE will declare OOS and start its FBS, but then will most likely come back to the same 3G cell.

· If longer (~30 sec) the UE may go to a national roaming partner (2G or 3G), but after 6 minutes it is likely to come back to the same weak 3G cell upon the first background HPLMN search.

At the end of the day, this will create instability that will affect user experience as this is a source of missed calls and failed call setups.

Note that the lack of hysteresis on the selection criteria is not specific to 3G but existed also in 2G specifications. However, today the 3G networks have a more patchy coverage than the 2G networks, so the lack of hysteresis really affects 3G users. However, in theory one might also consider that there is a need to introduce an hysteresis in 2G specifications as well.

There should be some hysteresis specified by 3GPP standards so that too weak a cell of a PLMN can be discarded if it keeps being lost and causing ping-pong between in and out of service states. 

Ideally, the operator should be able to keep control of how much hysteresis should be used. Also, it could be envisaged to apply another hysteresis on this PLMN A when the UE is normally camping on PLMN B and performing background scan to return to PLMN A (assuming PLMN A is higher priority than PLMN B), so as to prevent ping-ponging every HPLMN timer. This implies that once coverage is lost from PLMN A and the UE is camping for normal service on another PLMN, the hysteresis will be applied until registration is successful on PLMN A. However, if the UE ends up in OOS (no PLMN is available) or in limited service (no PLMN is allowable), then the hysteresis should not be used as it’s better to have an unstable service than no service at all.












