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1.
Introduction

During this meeting, RAN WG4 will receive a liaison [1] from RAN WG2 regarding an issue regarding optimising for high mobility and low mobility in cell re-selection. The aim of this document is to try to provide a background to the discussion surrounding this optimisation in RAN WG2 specifications, as well as the action towards RAN WG4, as the current liaison seems to merge two separate issues together.   

Additionally whilst investigating this issue further, we have found some ambiguity in text in TS25.133 that we would like to discuss.  

2.
Issue 1: Optimising the cell re-selection parameters for high and low mobility

In a previous RAN WG2 document [2], Vodafone proposed to optimise the cell re-selection parameters for high and low mobility idle mode and CELL/URA_PCH UEs. Vodafone highlighted that with low mobility or stationary mobiles, especially on the edge of 3G coverage, it is important to prevent unnecessary cell re-selections between 2G and 3G, due to the fact the RAU/LAU will normally occur, which will cause quite a lot of processing and signalling in the network, and causes potential problems to receive paging. 

One of the reasons why this situation is difficult to cope with using the current setting of the Treselection parameter is because, in setting the value, the operator needs to ensure that high-speed UEs can re-select to a better cell quite quickly, whilst at the same time mitigating the effects of fast fading for low speed or stationary UEs. 

Having some optimisation to distinguish the setting of this parameter between high mobility and low mobility or stationary UEs was therefore proposed in RAN WG2. However this seems to be more of a RAN2 issue and RAN WG4 is not being requested to investigate this issue further. 

3.
Issue 2: Measurement performance of idle mode UEs 

Also in [2], Vodafone stated the possibility of inaccuracy of “some” measurement samples, and by having more flexibility for setting Treselection for slow moving UEs, the effects of this could be mitigated. This is true for the case where a few bad measurement samples are taken. However, Vodafone has found a more severe problem in the live network that we feel is something that RAN4 needs to discuss.

The problem that we have found is that there does not seem to be consistent performance of serving cell CPICH_Ec/No measurements for idle mode UEs. The problem has been identified after performing tests to verify the performance of different UEs. We saw that the variance in the measured received CPICH Ec/No was not consistent across all UEs monitored. 

The graphs in figures 1 and 2 below shows the probability density function corresponding to CPICH Ec/No measurement performances of two different UEs monitored at the same time in the same radio conditions. The test was carried our over 4 hours. These UEs were stationary during this time. We performed the same test within two different networks with different test tools and similar distributions were found. Also we have found that there is also increased cell re-selection caused by the UE with the highest variance. The distribution reduces considerably when the same test is performed for this UE in CELL_DCH state. However, we acknowledge that there may need to be some more work done to accurately assess the problem.
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Figure 1: PDF shown for UE1 CPICH Ec/No
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Figure 2: PDF shown for UE2 CPICH Ec/No
To solve this problem it was suggested by some companies that RAN WG4 should be involved in order to evaluate if test cases could be added to try to ensure consistency of measurement samples and measurement performance. It was suggested that an additional CELL_DCH test case could be where the serving cell CPICH Ec/No measurement performance is evaluated with fading conditions, instead of using a channel of AWGN characteristics - hence the action in [1].

However after checking further, Vodafone does not believe that by providing extra test cases for CELL_DCH state we can guarantee to reduce the variance of CPICH Ec/No measurements of idle mode UEs, as there is no requirement for UEs in idle, URA_PCH and CELL_PCH states to meet any particular measurement performance accuracy (in units of dB). Also it cannot really be assumed that the measurement performance accuracy will typically be the same for idle mode and CELL_DCH UEs, as in idle mode the UE is more concerned with conserving its battery. 

We have raised this issue at this meeting because:

1) We wanted to give RAN4 some explanation of the RAN WG4 action coming from RAN WG2, and 

2) More importantly we want the issue regarding measurement performance consistency to be further investigated by RAN WG4, as we feel that this is the best group in which to have this discussion. 

If there is found to be a problem that can be solved by improving requirements within 3GPP, we would obviously like it to be solved as soon as possible. We realise that there are no accuracy requirements or measurement performance tests at the moment for UEs in idle mode or CELL/URA_PCH. Therefore this may be something worth considering further.

4.
Separate issue on general text in section 4.2 of TS25.133

As a side issue, on studying the cell re-selection measurement requirements in section 4.2 of TS25.133, we have found that the definition on the measurement requirements for the FDD intra-frequency and inter-frequency cases is not very clear at all. A lot of the misunderstanding seems to come from the fact that it seems to imply that there are different TevaluateFDD requirements depending if the RRC parameter Treselection is set to zero or non-zero value. It is the understanding of Vodafone that the Treselection value has no impact on the actual performance requirements, and the required UE behaviour seems to be already specified in TS25.304. Therefore, it would be a good idea to have some discussion on how the text can be improved. 
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