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Updates to UTRAN FDD RSCP suitability parameter storage for Release 8

1. Introduction
Reviewing the specifications for inter-RAT (2G to 3G) reselection, it has been observed that aspects of the previous reselection procedures (using the "cell ranking" approach) have not been updated to account for the introduction of CSG cells or the introduction of the priority-based reselection algorithm.

This paper describes the issues observed with the current specification relating to storage of suitability parameters from 3G cells and the subsequent usage of those stored parameters to evaluate other candidate cells.

2. Background

The criteria for reselection to 3G cells evolved in many stages to give what is now specified in Rel-8 version of 45.008, sub-clause 6.6.5.  The parameters required to evaluate a candidate 3G FDD cell include the 'RSCP suitability parameters', such as those required to calculate Pcompensation (see 25.304). A key concern in the evaluation of candidate cells was that certain parameters might only be available from the system information of the candidate cell; however, reading the system information of a candidate 3G cell requires significant time and battery consumption.  

In order to avoid this battery drain, mobiles are required to store RSCP suitability criteria from previously tried 3G cells; these stored values can then be used to evaluate subsequent candidate cells, without having to read the SIBs of those cells.
3. Issues with the existing specifications

The problems with the existing specifications can be summarized as follows:

1. Terminology regarding PLMNs and equivalent PLMNs: all PLMNs that are in the equivalent PLMN list are considered as equivalent to each other. The registered PLMN is included in this list, so that all PLMNs in this list are considered as a single PLMN for the purposes of access-stratum procedures including cell reselection.  (The existing text clarified that values were to be deleted on PLMN selection; which implies – though not conclusively – that moving from rPLMN to another, but equivalent, PLMN does affect the stored values).

Resolution: Clarify terminology to refer to list of equivalent PLMNs

2. Situations when suitability criteria can be stored: the intention of the original specification was that storage of 3G suitability criteria for use in subsequent reselection attempts should be done only as part of a 2G-3G reselection attempt.  The existing reference to "attempting to camp on the UTRAN FDD cell" was not intended to cover attempts to camp on a cell following RRC connection release, PLMN selection, etc.


Resolution: Clarify that storage of parameters is only done as part of a 2G-to-3G reselection attempt

3. Situations when criteria can be subsequently used: Again, the intention of the specification is limited to attempts to reselect to the 3G cell from a 2G cell; however, this was not made explicit.

Resolution: Clarify that usage of stored parameters to evaluate suitability is restricted to 2G-to-3G reselection attempts.

4. Deployment scenarios and flexibility: The current specifications indicate that stored parameters from one UTRAN FDD cell are valid criteria for another 3G FDD cell, the only restriction being that the target cell be on the registered or equivalent PLMN (see 1 above).  This approach is not a problem for homogeneous network deployments, where all cells have the same characteristics and parameters.  However, as the number of FDD frequencies available increases (e.g. due to the digital dividend, network sharing etc.), and more complex radio planning is used to optimize network capacity and service, it is clear that using 'one-size-fits-all' approach is not appropriate. In particular, if an operator does not use the same parameters for all cells in the network there is a risk that parameters obtained from Cell #1 are applied to a subsequent reselection attempt to Cell #2, even though the actual parameters applicable to (and broadcast by) Cell #2 are very different from those of cell #1. 
One possible consequence is that the mobile station will determine that Cell #2 meets the suitability criteria and (incorrectly) proceeds further with the reselection attempt. In the worst case, a mobile station will incorrectly discard Cell #2 as being not suitable.
In attempting to resolve this, the trade-off between improved battery consumption (which suggests that stored values should be available to evaluate candidate cells) and accuracy/applicability (which, at the extreme, suggests that stored values be applicable only to the cell from which they were obtained). It should be noted that there are no backwards-compatibility issues with the proposed resolutions; this will simply improve the "accuracy" of the feature for new mobiles.

Resolution: 
- Restrict applicability to cells of the same frequency



- Highlight the risks of different settings for cells on the same frequency

5. Update for Release 8 features: The procedure for storing suitability criteria needs to be specified also for the priority-based reselection algorithm, and for CSG cells. In particular, this is needed to allow for hybrid deployments where priority-based reselection is not always used (i.e. where the MS 'falls back' to ranking-based algorithm). Due to the very different radio planning (low transmit power, etc.) likely to be applicable to CSG cells, it is proposed that RSCP parameters neither be stored from, nor used to evaluate, CSG cells.

Resolution:
- Clarify that the storage of RSCP suitability criteria is also applicable when 


attempting reselection by means of the priority-based algorithm




- Specify that RSCP suitability criteria are not to be stored from or used in 


respect of known CSG cells
4. Conclusion
This paper has highlighted some aspects of the legacy cell-ranking algorithm that are in need of updating to account for Release 8 features, to improve the detail in the specification, and to make the feature more future-proof.


