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UTRAN FDD RSCP suitability parameter storage 

1. Introduction
This paper is a revision of GP-110643 and 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.  

Therefore, 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 grouped as follows:


- terminology corrections/clarifications to the existing text


- missing/incomplete specifications relating to Rel-8 features


- future-proofing the feature in open and future releases.

These are described in the following sections.

3.1
Terminology Corrections to existing text
These changes are proposed to clarify the existing text, without impacting the desired functionality of any device (of any release). It is therefore proposed to make these corrections in the earliest release which is agreed to be changed for any other reason (see e.g. 3.2, 3.3 etc.).
3.1.1
Equivalent PLMNs – agreed at G#50
The existing text states:

"The MS shall store the UTRAN cell RSCP suitability criterion parameters above, whenever decoded from a UTRAN FDD cell of an equivalent PLMN while attempting to camp on the UTRAN FDD cell"

At the access stratum, there is no distinction between the registered PLMN and an equivalent PLMN which is not the same as the registered PLMN – see 23.122:

" The Mobile Equipment stores a list of "equivalent PLMNs". This list is replaced or deleted at the end of each location update procedure, routing area update procedure, GPRS attach procedure, tracking area update procedure and EPS attach procedure. The stored list consists of a list of equivalent PLMNs as downloaded by the network plus the PLMN code of the registered PLMN that downloaded the list. All PLMNs in the stored list, in all access technologies supported by the PLMN, are regarded as equivalent to each other for PLMN selection, cell selection/re-selection and handover."
Therefore it is proposed to clarify the existing text to avoid the possible interpretation that cells of the registered PLMN and cells of an equivalent PLMN which is different from the registered PLMN are treated differently.

(It should be noted that since these stored values are used to evaluate suitability prior to reading the SIB of a candidate cell, stored values can be used for any candidate cell in the neighbour cell list, irrespective of its PLMN ID, which is not known at this time).

Proposal 1: Clarify terminology to refer to list of equivalent PLMNs - agreed
3.1.2
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 or RR connection release, PLMN selection, etc.


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

3.1.3
Situations when suitability 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.

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

3.2
Omissions from Release 8 specifications

These changes are believed to be necessary to complete the Release 8 specifications and to avoid any differing interpretations and implementations of the specifications.
3.2.1
Storage of suitability criteria during priority-based reselection attempt – agreed at GERAN#50
Currently, it is not specified that suitability criteria shall be stored from a 3G FDD cell if 2G>3G reselection attempt is made using the priority-based reselection algorithm (i.e. as specified in sub-clause 6.6.6 of 45.008).

It is reasonable to mandate that suitability criteria should also be stored in this case, as they could be then applicable to 3G cells to which reselection is subsequently attempted under the legacy (ranking-based) algorithm (for example, in a hybrid deployment where some 2G cells did not support priority-based reselection).



Proposal 4: Explicitly indicate that suitability criteria shall be stored during priority-

based reselection - agreed
3.2.2
Applicability of suitability criteria during priority-based reselection attempt
Sub-clause 6.6.5 indicates that "... The most recently decoded parameters from one UTRAN FDD cell of an equivalent PLMN are valid reselection criteria towards all UTRAN FDD cells."

However, RSCP criteria are incorporated as part of the priority-based reselection criteria, since the S_non-serving_XXX criteria for a UTRAN FDD cell is based on the RSCP measurement. Correspondingly, parameters for this criterion must be provided in the serving cell (or else, specified default parameters apply).   

Proposal 5: It is therefore proposed to specify that stored suitability criteria shall not be used to evaluate candidate cells when performing priority-based reselection.

3.2.3
Storage and applicability of suitability criteria during reselection attempt to CSG cells

CSG cell deployments are likely to be significantly different, in terms of radio planning, network performance, antenna configuration etc. compared with macro cells. Suitability criteria parameters for CSG cells and macro cells may therefore be significantly different and, critically, CSG cells and macro cell coverage may co-exist in the same serving GSM cell, meaning that criteria from CSG cells may be used to evaluated non-CSG cells, or vice versa.
It is therefore proposed that the MS shall not store suitability criteria from cells which are CSG cells.  Similarly, the MS shall not apply stored suitability criteria which have been obtained from non-CSG cells when evaluating cells known to be CSG cells (based on dedicated frequency information and/or PSC split information).

Proposal 6:  Specify that RSCP suitability criteria are not to be stored from or used in 


respect of known CSG cells

3.3
Future-proofing the RSCP storage and applicability

The current specifications indicate that stored parameters from one UTRAN FDD cell are valid criteria for another 3G FDD cell which is a reselection candidate.  This approach is not a problem for homogeneous network deployments, where all cells have the same characteristics, parameters and performance (taking into account operating uplink/downlink frequency, receiver performance, transmit/receive antenna configuration, intended coverage region etc.).  
Proposals above already address the issue of CSG cells, and cells where priority-based reselection is enabled (likely to be those where 2G/LTE interworking is deployed). 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 and certainly not very future proof when considering the remaining scenarios. 
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.

Proposal 7:  Restrict applicability of stored parameters to cells of the same frequency as the cell from which stored values were obtained
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.  CRs provided at this meeting will be updated to reflect any agreements.
The proposals are as follows:

Proposal 1: Clarify terminology to refer to list of equivalent PLMNs


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


reselection attempt


Proposal 3: Clarify that usage of stored parameters to evaluate suitability is restricted to 

2G-to-3G reselection attempts.


Proposal 4: Explicitly indicate that suitability criteria shall be stored during priority-

based reselection


Proposal 5: It is therefore proposed to specify that stored suitability criteria shall not be 

used to evaluate candidate cells when performing priority-based reselection.


Proposal 6:  Specify that RSCP suitability criteria are not to be stored from or used in 


respect of known CSG cells


Proposal 7:  Restrict applicability of stored parameters to cells of the same frequency as 

the cell from which stored values were obtained

