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1.
Introduction

At RAN4#34 Vodafone highlighted in [1] an issue regarding the stability of measurements in UMTS that was observed from one terminal. Given that this was considered an isolated case from the vendor in question at the time, the work was not progressed probably to the extent required, and other more important issues arose that required simulation effort from companies, on top of the fact that a lack of companies were helping to progress this work. At the current RAN4 meeting an LS has been received from RAN2 in [2] showing problems with a high frequency of cell re-selections between 2G and 3G. Such re-selections are clearly undesirable particularly when the user has a packet data session because the need to perform RAU and LAU adds a noticeable delay to the data transfer, and severely impacts user experience. It also affects the battery consumption of the UE which are a constant source of concern for UE manufacturers.
The aim of this paper is to further discuss the possible causes of that problem, and to propose what is needed to narrow down the causes of such issues in the future. 
2.
Possible causes of ping-pong issues
In [2] it describes the effect of ping-pong particularly in rural areas where the UE is at the edge of coverage. The figure 1 taken from [2] shows that different UEs experience different ratios of ping-pong. Whilst it is likely that the worsening of signal strength in the first instance makes the UE more susceptible to ping-pong, it seems that the performance is UE dependent. 
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Figure 1 Ratio of number of Ping-Pong observed per number of UE tested

Of course this UE-dependent performance could be attributed to different antenna performance in different UEs, and the fact that some UE types (e.g. handsets) are handled in a wider variety of positions to others, which does seem to have an impact on the instantaneous TRS/TRP performance. Initial radiated performance work is currently being progressed within RAN4. 

However another component could be that the UE is not implementing measurement averaging sufficiently and fast fading is therefore causing the UE to re-select to GSM more rapidly than if measurement averaging was correctly implemented. RAN WG4 have no tests to verify this measurement averaging in UMTS today, due to the current cell re-selection tests being performed with an AWGN channel (but not in realistic fading conditions), and it probably makes sense to update these tests as this would at least cover a hole in our performance specifications, and rule this factor out for any future issues found in operators’ networks. 
3.
PLMN re-selection issue
This document does not go into detail on the other issue raised in the LS, but it would make sense to solve any issue that may occur in this area. But RAN4 may be in a position to provide advice to RAN2 on how to solve this problem, if RAN4 have sufficient information to be able to suggest a solution.
4.
Proposed way forward
It is proposed to create a work item to improve testing of cell re-selection and hopefully also solve the PLMN re-selection issue mentioned in the LS from RAN WG2. It is proposed that RAN WG4 lead the work in this area. 
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Justification

At RAN WG2#56 an LS was sent to RAN4 regarding problems relating to a high frequency of cell re-selections between 3G and 2G in an operator’s network and also a similar behaviour with PLMN re-selection. During RAN4#34 work was also agreed to be done to improve cell re-selection tests in terms of ensuring they work under multi-path fading conditions as a TEI, as a result of a “measurement averaging” problem found with one UE in an operator’s 3G network, but other issues arose that were more urgent to operators at that time. Given the recent findings however it seems reasonable to finally do this work to ensure that operators can rely on good cell re-selection performance in their networks. This is particularly an issue as “inactive” states such as URA_PCH become more relevant. In addition it should be noted that RAN2 have recently done a lot of work to speed up the RRC state switching, so it would be useful if the UE is camping on the best cell in order to maximise the benefits of this.  
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Objective
The objective of the work item is to develop performance tests for ensuring robust and reliable cell re-selection for intra/inter-frequency and inter-RAT scenarios, more specifically:

· Modification and development of any new tests needed to ensure reliable cell re-selection performance in realistic network scenarios,
· {Development and test of any new parameters to ensure reliable PLMN re-selection performance}
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