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1 Introduction

As already discussed in RAN WG2 [1] cell reselection in CELL_FACH state does not currently work properly when inter-frequency or inter-RAT neighbour cells are indicated to the UE. No solution has been agreed in RAN WG2 yet. In order to progress with performance requirements in RAN4 the solution for this should finally be agreed. This document summarises and further discusses about details and problems related to inter-frequency and inter-RAT cell reselection in CELL_FACH state. 

2 Discussion

According to the cell reselection procedures defined in TS25.304 the UE performs cell reselections in CELL_FACH similar way as in idle mode, CELL_PCH state and URA_PCH state. Neighbour cell information and cell reselection related parameters for CELL_FACH state are the same as for CELL_PCH and URA_PCH states. In some case they do not even differ from the one used in idle mode. In idle mode, CELL_PCH and URA_PCH states the UE may use DRX but in CELL_FACH state the usage of DRX is not allowed. This creates some additional problems in inter-frequency and inter-system cell reselection in CELL_FACH state.
When the UE is permitted to use DRX, it can perform inter-frequency measurements for cell reselection purposes if needed. The decoding of access parameters from the target cell is usually (depending on the repetition of those system parameters) possible without loosing paging messages. 

In CELL_FACH state, network controlled measurement occasions are needed in order to perform inter-frequency and inter-RAT measurements. These measurement occasions are 1 frame (10 ms) long and their occurrence is controlled by system information parameters. The range of repetition period for measurement occasions is large, currently the longest interval between two successive measurement occasions is 40.96 seconds. When long intervals between successive measurement occasions are applied, the detection of new inter-frequency neighbour cells becomes in practice impossible due to dynamic channel condition i.e. all steps of the cell search cannot be successfully performed. The same thing would obviously occur in CELL_DCH state as well although it is not explicitly stated in TS25.133. However, this has been discussed and agreed in RAN4 and requirements for identification of a new cell are only valid if propagation condition has not changed too much for performing successful cell search. 

UE measurement capability in CELL_FACH state is basically the same as the one in CELL_DCH. RAN4 has often used e.g. for the parallel measurements (for FDD inter-frequency and GSM RSSI measurements) a reference compressed mode pattern, where 7 slots gap occurs every 3rd frame. If we use the same analogy here, we could assume that the network should provide a 15 slots measurement occasion for FDD inter-frequency and GSM RSSI measurements every 6th frame. Already this rate for the occurrence of measurement occasions means that the UE may not be capable of detecting all UTRA cells in all propagation conditions and particularly with higher UE speeds. Addition to this the network should provide measurement occasions for BSIC verification. This means that we easily have eaten 20% of our CELL_FACH capacity if we want to ensure that measurements can be successful. Since the UE still have to obtain some access parameters from a new target cell prior to selecting the new cell, the UE will loose some FACH messages causing additional repetition of the lost messages.

The measurement occasions in CELL_FACH state cannot be activated and deactivated as compressed mode pattern sequences in CELL_DCH state since parameters needed for measurement occasion calculation are obtained by system information. This means that measurement occasions constantly reserve fixed amount of FACH capacity when ever inter-frequency and/or inter-RAT neighbour cells are indicated for the connected states. 

If both inter-frequency and inter-RAT neighbour cells are indicated, the UE has to share the measurement occasions between the measurements of FDD, TDD and GSM measurements depending on the UE capabilities. It is not analysed how long time BSIC verification would take time with different measurement occasion configurations.

One other major difference between CELL_DCH and CELL_FACH state is the fact that in CELL_DCH state inter-frequency measurement results are not used for cell reselection, which is autonomously performed by the UE. In order to perform cell reselection to an inter-frequency or inter-RAT neighbour cell, the UE has to read access parameters from the target cell. This is obviously not possible in 10 ms measurement occasion and therefore in performance requirements the UE has to be allowed to loose some FACH messages if inter-frequency or inter-RAT cell reselection is performed.

3 Proposals

One solution is that the UE does not perform inter-frequency or inter-RAT cell reselections in CELL_FACH state. This is the simplest solution and this way we can always avoid capacity loss on FACH and the UE to loose FACH messages. 

However, if we can not reach a consensus on removing inter-frequency and inter-RAT cell reselection in CELL_FACH, we should at least provide a possibility for the network to avoid inter-frequency and/or inter-RAT cell reselection in CELL_FACH state without compromising cell reselection performance in CELL_PCH and URA_PCH states. In practice this can easily be obtained by a few additional clarifications and modifications in TS25.331.

· When the IE FACH measurement occasion info is not given in System Information Block Type 11 or System Information Block Type 12, the UE does make inter-frequency or inter-RAT measurements or cell reselections in CELL_FACH state. 

· In order to allow either inter-frequency or inter-RAT measurements in CELL_FACH state the parameter k_UTRA in the IE FACH measurement occasion info should be set optional. If k_UTRA is not given in the IE FACH measurement occasion info, the UE does make inter-frequency measurements or cell reselections in CELL_FACH state. 

· Also the IE Other RAT present in inter-system cell info in the IE FACH measurement occasion info should be changed to be e.g. Measurement occasions for inter-RAT IE. If in this Measurement occasions for inter-RAT IE no RAT is indicated, the UE does make inter-RAT measurements or cell reselections in CELL_FACH state.
The latter solution is not very desirable from the performance requirements point of view, since it would mean that we need to set different requirements for these two cases. This would also mean that when inter-frequency and/or inter-RAT neighbour cells are indicated to the UE, the UE is allowed to loose some FACH messages while decoding the required system parameters from the target cell.

If the latter solution is chosen, it should also be considered to revisit the configuration ranges of measurement occasions to make them more feasible. We should also make sure in RAN4 performance requirements that the UE can make intra-frequency cell reselection even if it has not evaluated inter-frequency or inter-RAT neighbour cells at this point. We should also give additional attention to UTRA to GSM cell reselection where BSIC verification may take quite some time using measurement occasions, since the measurement occasions cannot be optimised for BSIC identification or re-confirmation.

4 Conclusions

We hope that the RAN2/RAN4 ad hoc takes a decision on this issue so that RAN4 can continue writing related performance requirements. Trade off should be considered when taking the decision. The principles for performance requirements should be agreed if inter-frequency and inter-RAT cell reselections are kept in the specifications.
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